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Sanford W. Wilson, class of ’48 


speaks from experience when he says... 


“U.S. Steel offers a great combination— 
opportunity, security and an interesting job” 


M® WILSON was interviewed by U.S. Steel 
representatives in March of 1948. After 
receiving his B.S. in Chemical Engineering 
in June, he chose his U.S. Steel offer over 
several other job offers and began working 
at the huge Gary Works as a Foreman 
Relief Trainee. He gained experience in 
the Blast Furnace Department and in the 
front office learning the business end as 
well. In November of 1954 Mr. Wilson was 
made assistant to the superintendent of 
blast furnaces at Gary. His duties now in- 
clude developing data for control of pro- 
duction, quality of materials, costs, and 
making technical reports. In addition, he 
directs the activities of Technological Co- 
Ordinators and part of the training of 
management trainees. 

Mr. Wilson is naturally pleased with his 
progress at U.S. Steel and he feels that 
U.S. Steel offers qualified and ambitious 
engineers the very best in three important 


areas—opportunity, security and an inter- 
esting job. 

He says, “Opportunity is unlimited at 
U.S. Steel and openings for advancement 
are frequent.” In addition, Mr. Wilson 
feels that U.S. Steel affords a secure future 
because of the basic nature of the steel in- 
dustry and the constant need for engineering 
talent. But most important, Mr. Wilson is 
deeply interested in his job because he 
knows he is really playing a vital role in a 
vital business. And he says, ‘““The steel in- 
dustry has many facets and is constantly 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program 
presented every other week by United States Steel. Consult your local 


newspaper for time and station. 


changing. Talk to anyone who has been in 
the steel industry for any time and he will 
tell you that steel has gotten into his blood.” 

If you are interested in a challenging and 
rewarding career with United States Steel 
and feel that you can qualify, you can ob- 
tain further information from your college 
placement director. Or we will gladly send 
you our informative booklet, “Paths of 
Opportunity,’ upon request. Just write to 
United States Steel Corporation, Personnel 
Division, Room 1622, 525 William Penn 
Place, Pittsburgh 30, Pa. 
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A Guide to Job Seekers... 


In these years of great demand for engineers, the student has a 
great advantage when the interviewers come to the campus. This, 
naturally, should not give him the feeling that he deserves it or can 
abuse it. He should be courteous, considerate, and business like in his 


approach to the representatives of the company he wishes to sell his 
services to. 


In a recent bulletin issued by the N.E.M.A. a code of ethics for 
interviewing procedures was presented. The following were consid- 
ered responsibilities of the student being interviewed: 


1. In anticipation of an interview with an organization, it must be 
the responsibility of the student to prepare himself properly by read- 
ing literature, attend meetings at which the story of that industry is 
being presented, organizing his own thoughts in order to ask and 
answer questions, and being as fully informed as possible on the 
type of business conducted by that organization. 


2. He should be prompt in meeting interviewers and in handling 
his correspondence. 


3. He should not accept interviews after he has signed up with 
a company. 


4. After accepting an offer, he should promptly notify those com- 
panies whose offers are to be rejected. 


5. He should use care in filling out various necessary forms. 


6. He should recognize that failure to answer offers of employ- 
ment is detrimental to his classmates, and therefore, he should be pre- 
pared to make his decision far enough in advance of his graduation 
so that industry can make its plans. 


7. He should keep the placement office or faculty members inti- 
mately advised concerning his negotiations. 


8. He should recognize that regardless of the number of inter- 
views he takes he should conduct himself in a business like manner 
and not expect individual or unusual consideration or entertainment. 


9. He must recognize that he must sell himself and that industry 
can advance him only on the basis of his performance. 


D.F.K. 


WHAT HATH 
MARCONI WROUGHT? 


Of course, it was years before Mr. Marconi’s wireless 
developed into radio as we know it. Then such wonders 
as the give-away program, the comedy show and the 
soap opera blossomed full-blown. 

True wonders, too, have sprung from Mr. Marconi’s “new 
departure” of 1897. And New Departure ball bearings 
have played a vital role . . . in electronic brains for 
business . . . in automation for industry . . . in radar for 
defense. In fact, New Departure was a pioneer in devel- 
oping methods that could turn out ball bearings of 
ultra-high precision in the mass quantities needed for 
today’s electronic marvels. 

Such leadership is one of many reasons why engineers 
look to New Departure for the finest in ball bearings! 


NEW DEPARTURE DIVISION OF GENERAL MOTORS> BRISTOL, CONN, 


The amazing Skysweeper — which sights, tracks and shoots 
down air targets with fantastic accuracy — depends on New 
Departure instrument ball bearings for its internal accuracy. 


DEPARTURE 


BALL BEARINGS 


NEW 
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Even in the remotest part of the world, man cannot help but 
feel the influence of modern engineering. The man who said 
“There is nothing left to invent,” didn’t realize that there is a 
challenge in everything, even in shipping these logs to the mill. 
(Cover courtesy Hamilton Standard) 


our frontispiece 


The McMath Hulbert Observatory of the University of Michi- 
gan. The smallest dome, in the foreground, houses a 24 inch 
Cassegrain reflector. The tower and dome in the middle ground 
holds instruments which photograph solar features. Solar spec- 
tographs are housed in the remaining structures. 
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(This paper is written chiefly to 
bring to light and clarify the various 
aspects of solar activities and effects, 
which seem to be so vaguely under- 
stood by everyday man. Very few peo- 
ple realize the great effect that the 
sun has on our lives. If the reader 
can be led to appreciate the vast 
amount of unheralded study that this 
huge glob of atomic incandescence has 
prompted, he will perhaps alted his 
dim view of that fiery object which 
does more than merely brighten our 
days and “make things grow.” ) 


Next to the moon and birds, the most 
accepted object in the sky is the sun. 

nd why not? After all, we generally 
do see or feel the presence of the sun 
for more than eight hours a day, and 
such things as clothing on the lines, 
green grass, and suntans are common- 
place. But only the inquisitive mind dis- 
covers the marvellous significance of the 
sun. It will be a searching mind which 
will discover new ways to utilize the 
sun’s power. 

What did ancient man think of the 
sun? He worshipped it as a god long 
before the history of his religion began. 
As the days grew colder and the sun 
spent a shorter period of time in the 
sky, who could say that warmth would 
return and shadows would grow shorter 
again? Primitive man fell to his knees 
and pleaded for the return of warmth. 
Perhaps prayer and sacrifice would make 
the sun god merciful, they thought. This 
idea of a solar diety was shared by the 
ancient Egyptians, Persians, and West- 
ern Hemisphere tribes, to mention a 
few. However, as early as 1450 B. C. 
men began to rebel at this form of wor- 
ship. The first known rebel was the 
young Egyptian, Amenhotep IV, a re- 
markable individual with powers of ab- 
stract reasoning taht were thousands of 
years ahead of his time. He became a 
tolerant king, but all memory of him, 
even three thousand years after his death 
was evil. He was called a fanatic and a 
persecutor because he dared to change a 
time-honored form of devotion. 

Sunworship seems to have made an 
important contribution to astronomy. 
While looking upon the sun for hours 
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A Look at the Sun 


by Jim Piechocki, Aero E. ‘56 


at a time, men were led to certain ques- 
tions. Where did the sun god come 
from? How does he furnish his burning 
light and heat? And how far is he from 
this world? The Greeks, who loved 
knowledge for the sake of knowledge, 
began poking their noses into the ques- 
tion of the distance that stretched be- 
tween the sun and th emoon. From ob- 
servation they knew that both bodies 
appeared to be of equal diameter. But 
during eclipses of the sun, the moon al- 
ways passed in front of the former. 
Hence the sun had to be the farther 
body. About 270 B.C., Aristarchus made 
an ingenious approach to the problem. 
He reasoned that at first and last quar- 
ter lunar phases, the angle at the moon 
between the earth and the sun was a 
right angle. If he could measure the 
angle subtended at the earth at that 
same time, he could calculate not only 
their relative distances, but also their 
relative sizes. Because of his observa- 
tional techniques, a slight error on his 


part (he had picked a difficult thing to 
measure) resulted in a gigantic error in 
the final answer. His figures placed the 
sun twenty times farther from the earth 
than the moon—an error of 2000 per 
cent. But as time passed and concepts 
of the universe changed, more accurate 
measurements were demanded. In 1672, 
a reasonably accurate measurement of 
this distance was made by triangulation 
with Mars in opposition with the sun, 
while the best measurements were made 
in the eighteenth and nineteenth century 
Here the planet Venus’ transit across 
the face of the sun was utilized along 
with a few minor bodies, including 
Eros, a minute planetoid that comes 
closer to the earth than any body except 
the moon. Thus, the mean value of 93,- 
000,000 miles was arrived at and has 
become a standard distance to astrono- 
mers—one astronomical unit, or one 
a.u. Hence it can be seen that the an- 
cient scientists, as wrong as they were, 
laid the foundation for later techniques. 


Convair’s 120 inch solar furnace, which focuses the sun’s rays to a dime- 
sized point. Temperatures up to 8500° F have been reached. 
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But before getting into a detailed dis- 
cussion of solar measurements and _ tech- 
niques, let’s look at a problem which 
baffled early astronomers—the origin of 
the sun. 

The question of the origin of the sun 
brings us to a problem which caused a 
great deal of scientific stimulation in the 
nineteenth century, namely, that of the 
origin of the solar system. An early 
theory envisioned a huge ball of swirling 
hot gases struck by another great body 
which carried away a torrent of mat- 
ter. This material eventually coalesced 
far off into globes of different magni- 
tudes and at different distances from the 
original mass. (Some astronomers even 
went so far as to name the wayward 
star as 46 Tauri, a faint body in the 
constellation of the Bull.) The newly 
formed bodies cooled, solidified, and as- 
sumed spherical shapes. They were then 
held in their orbits by the now smaller 
and battered sun. This is the essence 
of the so-called planetesimal theory. 


The great French mathematician, La- 
place, also proposed a theory concerning 
the origin of the solar system. In _ his 
nebular hypothesis, he proposed that a 
huge gaseous nebula began a gradual 
shrinking and swift rotation. Contrac- 
tion of the central part formed a sun 
and fast rotation of the outer portions, 
eventually solidfying into planets, kept 
them from being drawn into the center. 
The lack of evidence of any circular mo- 
tion of gaseous nebulae as observed today 
tends to weaken this theory. 

The latest attempt at an explanation 
of the sun’s origin is embodied in the 
accretion theory. The theory proposes 
that stray atoms floating about in the 
interstellar void collided with cosmic 
dust particles to form a new and larger 
mass. Since the atom is much smaller 
than the cosmic particle it strikes—the 
former are approximately 1/50,000 of 
a centimeter in diameter—it adheres to 
the latter, actually “freezing” in place. 
This process continued for ages, and 
with the mass increasing in size, pres- 
sures and temperatures of decomposition 
increased. A sun was then formed. 

The three theories mentioned are the 
fundamental ones. There are many 
more. Today, the best theory for the 
origin of the solar system is a recent 
modification of Laplace’s nebular hy- 
pothesis. 

We are now ready to consider a few 
basic physical characteristics of our sun. 
First of all, it is merely an ordinary 
star, that is, it produces its own light. 
It is average-sized as stars go, and we 
can be downright proud of it in rela- 
tion to the faintest stars, as it would 
take 500,000 of the universe’s weakest 
to give the same amount of light as our 
own. Yet there is one observed star in 
the Large Magellanic Cloud which 
emits light of intensities 500,000. times 
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that of our sun. The origin and extent 
of our sun’s heat and power will be 
discussed later. The diameter of the 
sun is 864,000 miles, or about 110 times 
that of the earth. Its mass is 2.2 « 10?* 
tons, or 333,400 times the earth’s mass. 
If the earth and its moon were placed 


The birth of an eruptive promin- 
ence, with hot gases traveling at 
600 miles per second. 


inside the sun and at the latter’s center, 
the moon while revolving in its orbit 
would still have, about 200,000 miles 
clearance from the surface of the sun. 
‘The mean density of the sun is 1.4 times 
that of water, and yet it is entirely gase- 
ous. This fact suggests that the mass 
of the sun is being subjected to unimag- 
inably high pressures. Structurally 
speaking, the sun has been divided into 
separate layers for practical reasons. The 
visible surface, called the photosphere, 
or light sphere, is the source of the 
light and heat. When viewed through 
special telescopes it has a granular ap- 
pearance and is constantly shifting and 


changing. Sunspots are observed here 
also. Flares or bright gases associated 
with spots, and irregular clouds, called 
faculae, occur on the photosphere. Gases 
near the top of faculae are less dense 
than the surroundings, hence they per- 
mit an observer to peer farther down 
into the hot surface than under normal 
conditions. By means of a special de- 
vice known as a spectrohelioscope, which 
permits the use of light of only one com- 
mon element at a time, other clouds, both 
bright and dark, can be seen. Distinet 
bright regions observed in this manner 
are called flocculi. Gigantic clouds of 
calcium and hydrogen are common. 


The photosphere is surrounded by the 
solar atmosphere which is also broken 
up into separate layers for purposes of 
study. First comes the reversing layer, 
a relatively thing region directly above 
the light sphere. It is the densest part 
of the sun’s atmosphere. Due to the in- 
tense light from the photosphere, the 
reversing layer is invisible and can be 
seen only with the aid of a special de- 
vice which blots out the photosphere. 
This instrument is called the spectro- 
heliograph and when used permits the 
reversing layer to be photographed as a 
bright red ring. This color is due pri- 
marily to radiation from hot hydrogen 
vapors. The spectroheliograph also per- 
mits the study of solar prominences, fan- 
tastic eruptions from the photosphere 
which shoot up thousands of miles above 
the sun’s surface. The region immedi- 
ately above the reversing layer is called 
the corona and is somewhat brighter 
and hotter than the former. The reason 
for this heat difference is still a mystery 
and many theories hoping to explain 
the temperature rise in the corona have 
been presented and discarded. The cor- 
ona cannot be observed under ordinary 
conditions. Until certain instruments 
were perfected, astronomers had to wait 
for a total solar eclipse to cut off all 
direct sunlight and thus allow the cor- 
ona to be photographed. It has been esti- 
mated that the chances of a total solar 
eclipse to occur in any one place on the 
earth are one in 360 years. But with 
the perfection of the coronagraph, a de- 
vice which artificially blots out the 
main disk, the corona could be seen in 
all its pearly-white glory on any clear 
day. When seen from the earth, it ap- 
pears as a flaming haze spreading out a 
distance of about one solar diameter 
from the sun’s surface. It is even more 
spectacular when viewed at a time of 
sunspot maximum activity. At such times 
streamers are seen extending a distance 
of 10,000 miles into space in a fanwise 
array. Such a display was seen during 
the total solar eclipse of May 28, 1900, 
and January 14, 1926. The nature of 
the corona is not fully understood. Its 
density must be quite low, for stars are 
visible through it. At least two comets 
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fave grazed the sun, plowing through 
Almost a million miles of the coronal 
material without being in the least re- 
farded. It is not known whether the 
corona is being forced outward from 
the sun, or whether it is held in posi- 
tion by some other outside attracting 
Force. 

} Of what is the sun composed? By 
Spectroscopic analysis, the atmosphere of 
the sun is known to contain mostly hy- 
Hrogen and helium. These two elements 
make up 99.9% of the volume of the 
gun’s “air”. The remaining elements or 
Mimurities” are carbon, oxygen, nitro- 
Zen, neon, iron, silicon, magnesium, and 
talcium—elemtnts found in meteorites. 
(3) Most of them are in the ionized 
btate, although a number of molecular 
rompounds have been detected in the 
Solar atmosphere. As for the main disk, 
Hetermination of the composition of the 
interior is somewhat more difficult. It is 
known that hydrogen and helium also 
exist here in great quantities. Accurate 
knowledge of internal temperatures 
plays an important role in determining 
just how much of these two elements 
lie deep down in the hot globe. 


So much for structure and composi- 
tion. We will look at another amazing 
aspect of our bright neighbor, namely, 
its power. Just how vast is the strength 
of this body which bakes the planet 
Mercury, sears the surface of Venvs, 
icomfortably heats our earth, and is still 
istrong enough to melt the iced polar 
icaps of Mars? To get a beginning of an 
idea, let’s consider a few interesting sup- 
positions. James Sayre Pickering states 
that the energy output of the sun pro- 
duced from a solar area the size of a 
pinhead would, at a distance of 5000 
miles, be sufficient to blast the city of 
New York out of existence in an instant. 
Fourteen of the world’s most powerful 
steam engines, operating at full capacity 
and each drawing a train of loaded cars 
a mile long require just about the same 
amount of energy that is emitted from 
a square yard of the sun’s surface each 
second! This great amount of energy 
originates as radiation in the interior 
and works its way to the solar surface, 
changing to lower wave lengths along 
the way. Some waves of lengths injuri- 
ous to human existence do reach the 
earth, but the amount is trifling after 
the rigorous screening afforded by 93,- 
000,000 miles of space and our protec- 
tive atmosphere. The visible band of 
light is short, and below it lie the in- 
fared and radio waves. Sensitive radio 
receiving devices have discovered that 
the sun actually hums. (The science of 
radio astronomy, still in its infancy stage 
has not only provided valuable data on 
the sun, but has also assisted in the 
mapping of the galactic empire and the 
garnering of information on a new con- 
cept—the supergalaxy. The Milky Way, 
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peaceful to the eye, sets up quite a rack- 
et on radio telescopes. ) 

Now we shall consider the possible 
cources of the sun’s power. How does 
the sun generate the power to supply 
the earth with a constant 1.94 calories 
per square centimeter per minute of ter- 
restial soil? We marvel when we con- 
sider that this process has continued for 
millions of years, with no detectable 
change in this constant in all recorded 
history. Helmholz, the world’s last true 
natural scientist, studied the problem of 
the source of the sun’s radiation and 
proposed a theory of gravitational con- 
traction, but not after first ruling out 
a few older ideas. He first questioned 
whether the heat could have been gen- 
erated by a process of chemical combus- 
tion. His ecalculations quickly forced 
abandonment of this theory. If the sun 
were composed entirely of the finest 
grade of coal, the entire volume would 
have been consumed by combustion in 
less than 10,000 years. Helmholz then 
attacked a theory presented by Mayer in 
which the latter proposed that the heat 
was generated by a constant bombard- 
ment of meteoritic bodies onto the solar 
surface. If Mayer were right, thought 
Helmholz, would not the sun’s mass 
have been greatly increased and would 
not the planets be subsequently drawn in 
closed to the sun with a corresponding 
increase in their orbital velocities? But 
the speeds of the planets around the 
sun is a long-standing constant. Mayer 


The hot 
gases may be the real cause of 
northern lights. 


A solar flare in action. 


had to be wrong. Helmholz proposed 
that the sun was originally “spread out” 
in space and that by a continuous pro- 
cess of contraction and incomplete con- 
densation heat was generated. Lord Kel- 
vin and others supported this theory. 
Einstein actually presented the most 
plausible explanation of the sun’s source 


of energy when he made the connection 
between mass and energy. He reasoned 
that mass could be converted into en- 
ergy and that the connection lay in the 
relationship, E—MC2?, where E is the 
energy, M the mass, and C the velocity 
of light. Prof. Hans A. Bethe of Cornell 
worked out a carbon cycle which today 
remains as a very effective explanation 
of this conversion in hot red_ stars. 
The cycle is actually the equivalent of 
the ancient alchemist’s dream, the trans- 
mutation of elements. Bethe proposed 
that hydrogen is converted to helium re- 
sulting in an energy release, with a star’s 
carbon acting as a catalyst which would 
be unaffected by the conversion and 
would renew itself to be used over and 
over again. It is estimated that 564- 
000,000 tons of solar hydrogen are con- 
verted to 560,000,000 tons of helium 
each second, the remaining 4,000,000 
tons being radiated as energy. This radi- 
ation represents a loss of solar mass, but 
not a tragic one, because at this rate 
0.1 per cent of the sun’s mass will be 
diminished in 15 billion years! Were 
this energy not effectively filtered, the 
earth would be annihilated in a short 
time. As it is, we receive only a tiny 
fraction of this energy, in fact, only 
about ly 222 ClO? emote it: 


Another feature of the sun’s power 
lies in its “hold” on the earth. Sir Isaac 
Newton stated in a theory that the gra- 
vitational attraction between two bodies 
is directly proportional to the product 
of their masses. Due to the large mass 
of the sun, its grip on us must be enor- 
mous. Actually, it is equivalent to the 
strength of a steel rod 3,000 miles in 
diameter, extending between the two 
bodies, and stretched to the breaking 
point. 

Temperatures on the sun are fantas- 
tic. The calculation of interior tempera- 
tures is a point of great interest. The 
temperature at the solar surface can be 
easily calculated. Starting with this 
quantity, and knowing the mass of the 
sun, inner temperature can be deter- 
mined. Each layer of the sun’s mass 
must support the one above it. Pressures 
then, and temperatures, increase as one 
goes down deeper into the solar sphere. 
Using this method, the amazing esti- 
mated value for the central temperature 
has been found to be about 25,000,000 
degrees Fahrenheit. Since heat “flows” 
only from hotter to cooler regions, the 
surface of the sun should be the coolest. 
The temperature of the photosphere has 
been calculated to be about 10,000 de- 
grees Fahrenheit. But as was mentioned 
before, a mysterious situation arises. As 
we go on out still farther till we reach 
the corona, the temperature suddenly 
shoots up to 1,800,000° ich 
still fafHes astronomers and seems to out- 
rageously defy the second law of thermo- 
dynamics. 
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We are now ready to turn to some 
very interesting solar occurrences. Un- 
like our moon which is a lifeless hulk 
with no visible changes taking place on 
its surface, the sun is a storehouse of 
activity. We have already seen that the 
photosphere has a granular appearance 
which is constantly shifting and chang- 
ing each minute. Then too, we have 
spoken of dark and bright clouds seen 
on the photosphere. Yet the most talked 
about of the solar cavortings are sun- 
spots. 

Sunspots appear as dark blotches 
against the bright face of the sun’s disk. 
Closer examination reveals that a spot 
consists of a central dark region, or um- 
bra, and a surrounding lighter shaded 
area called the penumbra. The spots are 
actually solar storms of fantastic propor- 
tions. (One spot observed in 1947 cov- 
ered an area of five billion square miles. ) 
They consist of a swirling vortex of 
gases which has originated in the inter- 
ior and worked its way up to the photo- 
sphere. They appear darker than the 
surroundings because their gases are 
comparatively cooler than that of the 
neighboring regions. If isolated in space, 
one sunspot would appear as a tiny but 
brilliant speck of light. These solar 
“tornadoes” are probably nature’s most 
effective refrigerators, for they reduce 
surface temperatures by more than 
3000° F. 

Sunspots are extremely peculiar in- 
dividuals. Probably for reasons of their 
own, they choose to appear only around 
north and south (solar) latitude 30. 
They then make a pilgrimage about the 
solar disk, moving toward their equator 
in the process. Their journeys enable 
astronomers to determine the rotational 
period of the sun. (Here again was 
where another amazing discovery crept 
int. It was noted that the sun rotated 
faster at the equator than near the poles 
—a remarkable proof, indeed, that the 
sun is not a solid.) A German apothe- 
cary, Heinrich Schwabe (1789-1875), 
noted that the spots undergo a varying 
but consistent period of appearance. He 
found that on certain years a great num- 
ber .put in an appearance. With the 
passing of time, fewer and fewer were 
born until complete inactivity was 
reached. Then rebirth started anew and 
a maximum of activity was again 
reached. Schwabe timed the entire cycle 
and found it to be 11.3 years. The fig- 
ure has undergone little revision and 
stands today as the symbol of Schwabe’s 
persistence. The reasons for these pe- 
riods are unknown. 

Another unusual feature of our no- 
madic friends is the magnetic field as- 
sociated with them. Spots appearing 
north of the solar equator and in the 
east were observed to be of opposite 
polarity with those to the west. South 
of the equator conditions are reversed. 
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There appears to be some relationship 
between the direction of rotation of the 
swirling vortices and their polarity. 
Prominences, or solar eruptions, are 
by far the most spectacular happenings 
on the sun. These flaming protuberances 
stretch out great distances from the 
chromosphere at irregular intervals. 


They generally reach heights as as 500,- 
000 miles, and some travel at recorded 
speeds of 700,000 miles per hour. In one 
kind of prominence each successive ve- 
locity is a multiple of those preceding. 
known as 


These types are eruptive 


A pair of sunspots, with their um- 
bras showing, move across the 
face of the sun. 


prominences, and they travel in straight 
lines from the photosphere. Another type 
is the active prominence, which moves in 
a curved path with much of the mater- 
ial returning to the sun. 


Recent newspaper disclosures have put 
the sun in the headlines. A University 
of Oklahoma geography professor stir- 
red dispute when he proposed that tides 
on the surface of the sun (caused by 
gravitational effects of planets may cause 
extreme weather conditions on earth. 
The geographer maintains that if sun- 
spots come in cycles, so too, may there 
be regular tides which disturb the sun’s 
surface and create cycles of weather on 
our planet. Many scientists refute the 
theory of long term weather cycles. 
Others assert that if tides do exist on 
the sun, they would be mere ripples, as 
the sun is so many times more massive 
than the planets which are providing the 
gravitational force of attraction. The 
‘northern lights,” or aurora borealis, has 
also been a subject handled recently by 
the dailies. These displays, according to 
the ancient belief, were reflections from 
the golden shields of the Valkyries, 
blond warrior maidens believed to es- 
cort the souls of dead heroes to Valhal- 
la. But as we know today, they are shim- 
mering particles lying 60 to 600 miles 
above the earth. It was observed that 
the auroral displays always appeared 
about twenty hours after the occurrence 
of solar flares. Because of the length of 
this time interval, the aurora could not 


be direct light from the sun, but some 
solar matter being ejected out toward 
the earth at the “slow” speed of a thous- 
and miles per second. It was subsequent- 
ly proved that the material was hydro- 
gen atoms, and that these atoms have 
broken through the earth’s magnetic 


“Shield” and collided with nitrogen and | 


oxygen atoms of our atmosphere. The 
energy of collision produces the light. 


But even as the newspapers will have | 
us believe, there is a special reason for | 


studying the aurora today. It has been 
found that they produce a serious dis- 
turbance of signals on radarscopes. An 


enemy plane could penetrate undetected | 


deep into Canada from the Arctic dur- 
ing the confusion. To study the matter 
further, a thirty-nation group is prepar- 


ing an auroral net for the 1957-58 sun- } 


spot maximum period. Present plans 
call for twenty-five Aerobee rockets with 
instruments to be sent up into the au- 


rora borealis from Churchill, Canada, | 
Alamogordo, | 


and eleven more from 
New Mexico. Thirty-seven “rockoons” 


—rocket-carrying balloons—will also be |} 
released. Radio telescopes will be aimed | 
through the aurora at distant stars in } 
radio waves . 


an effort to detect any 
which can penetrate this screen. Waves 
of this frequency could be utilized for 


arctic communication and other defense | 


purposes. 


And that is the story of the sun. It is 
not the complete story, however, for 


every day in many observatories through- } 


out the world men are discovering many ~ 
new and fascinating things about our ~ 
bright neighbor. Typical of man’s effort - 
to know more about the sun is the Me- . 


Math-ulbert Observatory of the Univer- 


sity of Michigan. Here a group of tow- 
ers house telescopes, solar spectographs, | 
and other instruments with which mo- . 


tion pictures of solar features are made. 
Information gathered by these astronom- 


ical lookouts will provide valuable data | 


that will make life more comfortable in 


the future. A solar battery has been de- 
veloped already. In an effort to produce : 
high temperatures so that metals for fu- » 


ture aircraft may be tested, Convair has 


perfected a solar furnace which utilizes | 


the sun’s rays in producing amazingly 
high temperatures. The next step seems 
to be solar heating for homes. After 
that, who can tell? And the sun, un- 


mindful of all this, continues to make | 
its daily appearance in the sky—one » 
blazing tribute to the men who study it 
and The Master Designer who placed 


it there. Perhaps the poet Blake was 


proposing a theory on the origin of the | 


sun when he said, 


“e 


their spears, 
And watered heaven with their tears 
Did He smile His work to see? 


Did He who made the Lamb make |4 


thee?” 
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Aluminum 


by Larry Kiefling, M. E. ‘56 


One hundred years ago, aluminum 
was a precious metal worth $545 a 


pound. The most honored guests of Na- 
poleon used forks and spoons of alum- 
inum while lesser guests used gold serv- 
ice. Today aluminum ingot sells for 22 
cents a pound and is finding more uses 
every day. The story of aluminum is 
a story of constant expansion and new 
products. Aluminum is now available 
from three independent, competitive 
sources, The Aluminum Company of 
America, Reynolds Metals Co., and 
Kaiser Aluminum Co., which produce 
about 50, 30, and 20 per cent of the 
U. S. supply respectively. 

Aluminum sheet is available in vari- 
ous thicknesses. Sheets are hot rolled to 
a thickness of about ¥% inch and cold 
rolled when they are below % inch. 
Annealing is used to relieve work-hard- 


ening of the metal. Rolled rods and 
various shaped bars are made in sizes 
down to about 3¢ inch rod through a 
set of dies. Very fine wire may be 
drawn through holes in a diamond. 
Channels, angles, I-beams and other 
structural shapes are formed on special- 
ly cut rolls which squeeze the hot metal 
into the desired shape. Odd shapes are 
formed by extrusion, the squeezing of 
hot (but solid) metal through a die. It 
is possible to make dies for almost any 
shape which may be desired. 
Aluminum foil is a very thin sheet 
of metal. Foil can be rolled to only 
00017 inches thick. A pound of this 
foil would make a sheet 5 feet wide and 
almost 100 feet long. Aluminum pow- 
wer can be made by several methods, 
depending on the intended uses of the 
powder. If the molten metal is sprayed 


These cable stranders wrap aluminum wires around the steel core wire. 
This cable is fifty per cent stronger and twenty per cent lighter than copper 
conductor of the same current carrying capacity. (Photos courtesy Rey- 
nolds Metals Co.) 
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into a stream of cold air which is mov- 
ing rapidly upward, a powder composed 
of small spherical particles is formed. 
This atomized powder may be put into 
a ball mill if flat particles are wanted. 
Powder may also be made by putting 
pieces of foil into a special hammer 
mill. This powder is especially preferred 
for paint where the flat particles float 
to the surface and form an almost con- 
tinuous layer. 


Aluminum forgings are made by 
pressing or hammering the metal to the 
desired shape after it has been softened 
by heating. Cold forging can also be 
done by using enough force to work the 
metal. While pure aluminum does not 
make good castings, alloys can be readily 
cast. Sand castings are easily produced. 
Die casting is becoming increasingly 
popular due to the better surface finish, 
better tolerances, higher density, and 
cheaper production for a large number 
of parts. 

Aluminum can be easily machined by 
most of the common metal working 
methods such as turning, milling, blank- 
ing, sawing, stamping, drilling, bending, 
and spinning. It can either be arc weld- 
ed by the Heliarc method under an 
atmosphere of an inert gas such as argon 
or spot welded. It can be joined by all 
of the common metal joining methods. 


The metal that is called alumnium 
today is actually a family of aluminum 
alloys. Pure aluminum is relatively soft 
and weak. A tensile stress of 5000 psi 
will give the pure metal a permanent 
set. Small amounts of alloying metals 
can increase this strength about 14 
times. These alloys have a strength com- 
parable to that of some steels. 


Uses of Aluminum in 1946 (per cent) 


Bunldines Products= =. =e 18 


Elicanspontation meee eens 14 
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The diversified uses of aluminum are 
shown by the fact that only 60% of the 
total aluminum consumption is account- 
ed for in the table. The rest of the 
metal is used in so many different and 
varied products that they cannot be 
listed in the table. 

Aluminum is an ideal building ma- 
terial. Its bright, clean surface needs no 
paint and little maintenance. It is used 
for roofing, siding, windows, flashings, 


gutters, and downspouts. Entire  sky- 
scrapers are covered with panels of 


aluminum. Extruded shapes are used for 
window frames, railings, moldings, door 
sills, and copings. Heating and ventilat- 
ing ducts and foil insulation also use 
large quantities of the metal. The low 
emisivity and high heat reflecting power 
of aluminum make it ideal for these 


ie) 


This four high reversing hot mill reduces the stock when rolling in either 
direction. Runout tables on each end may be up to 500 feet long. 


uses. Less heat is lost from aluminum 
ducts than from sheet steel ducts. Alum- 
inum paint not only brightens up many 
surfaces but gives them the double pro- 
tection of a layer of aluminum flakes 
and a coat of paint. Large numbers of 
aluminum grain bins have been erected 
in the past few years for the storage of 
surplus grain. 

Aircraft designers were among the 
first to use aluminum extensively. The 
low ratio of weight to strength made 
it an ideal material for use in aircraft. 
Today’s aircraft contain large amounts 
of aluminum alloys in both the surface 
and the structural members. 


Railroads are using more aluminum 
in both their freight and passenger cars. 
The decrease in weight allows either a 
larger pay load or a reduced total weight 
which permits higher running speeds. 
Aluminum is being widely used for 
trailer bodies. Since the total weight of 
trucks is limited by state laws, a reduc- 
tion in weight means an equal addition 
to the pay load. Aluminum is used for 
certain reciprocating parts such as pis- 
tons where each weight reduction helps 
to eliminate inertia forces and vibra- 
tions. 

Aluminum is a popular material for 
cooking utensils. The tough, thin film 
of oxide always formed on the surface of 
aluminum is insoluble and impervious to 
food acids. Pots and pans need _ less 
scouring and cleaning. Quicker cooking 
is possible in aluminum ware. The light- 
er utensils are easier to handle. 


Many household appliances have 
aluminum parts. Aluminum trays and 
shelves are used in refrigerators. Light 
weight is desired in appliances such as 
vacuum cleaners which must be moved 
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around. The tub of one make of wash- 
ing machine is an aluminum casting. 
The electrical conductivity of alum- 
inum is only 61% of that of copper on 
a cross section area basis, but is 
greater than copper on a_ weight 
basis. Aluminum Cable Steel Reinforced 
(ACSR) is now being widely used. It 
cuts line costs because it requires only 
about .7 as many poles as copper wire. 
Many products either form too small 
a group to be listed in the table or 
have come into more widespread use 
since the table was made. Portable ir- 
rigation pipe made of aluminum is being 
more widely used. These pipes must 
be light and strong because they must 
be moved often. Aluminum foil is an 
ideal packaging material. Its use has 
been greatly expanded in recent years. 
It forms a metallic layer which is im- 
pervious to liquids and which can be 
shaper to surround the object which it 
protects. Labels and covers may be 
printed on foil to give an attractive ap- 


Bending an |-beam to form an arch for a self-supporting type building. 
The top roll can be moved up or down to control the amount of curvature. 
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pearance to a product. 

Television is a good example of a 
new product which uses large quantities 
of aluminum. Light, strong, attractive 
antenna are made from the metal. So is 
the chassis and structure of many sets. 
Foil is used in making condensers for 
radio and television. 

New developments such as color ano- 
deized surfaces continually create new 
uses for aluminum. Innumerable small 
uses such as a part of a pencil, a new 
toy, a cigarette lighter, signs, license 
plates, motors, nails, furniture, tools, 
and beer barrels add up to use an enor- 
mous amount of the metal. 


While aluminum has properties such 
as easy machinability, high ductility, 
good heat conduction, good electrical 
conduction, high heat and light reflec- 
tion, no magnetism, high corrosion re- 
sistance ,good surface finish, and high 
flexibility which make it useful for cer- 
tain applications, many of these proper- 
ties also make aluminum unsuitable for 
other uses. The flexibiltiy of aluminum 
makes it a poor material where great 
stiffness is required. It cannot be used 
for springs where a high degree of elas- 
ticity is needed. It cannot be used where 
hardness is needed. 


crease sales. 


The price of aluminum compares fav- iron and steel. 
orably with the other non-ferrous met- 


als, but it is still high when compared to 


Aluminum will 
replace steel for many uses which re- 
quire large amounts of a tough elastic 


Alumnium parts for a well known coffee maker are being finished on an 
automatic polishing machine. The attractive natural finish helps to in- 


never 
duced and completely new alloys are dis- 
covered. 


MUCH 


FROM SO LITTLE 


You're looking at a kilowatt-hour* of electricity in its 
raw state—coal. This lump of coal weighs only 12 
ounces. Not too long ago, the amount of coal required 
to produce a single kilowatt-hour of electricity was con- 
siderably larger and weighed 5 pounds. The difference 
between yesterday’s 5 pounds and today’s 12 ounces lies 
in improved steam technology, in better boilers—operat- 
ing at higher pressures and temperatures—to make the 
steam that spins the turbines to make electric power. 


Impressive as this progress appears, it represents only 
the current level of accomplishment in the quest for more 
and still more efficiency. Thanks to America’s power en- 
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gineers, continuing advances in the fields of metallurgy, 
combustion and design will make it possible to squeeze 
even more energy from a lump of coal. 


*A kilowatt-hour will give you the power for, among other things, 10 
solid hours of radio and recorded music, 14 hours of fan-cooling, 
better than 4% hours of refrigeration operation. 
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metal unless the cost of aluminum is re- 
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TO HANG WALLPAPER 


aE BER 
PRE-PASTED WALLPAPER, such as that manufactured by The Birge Company, 
uses Hercules® CMC to provide a non-staining type paste with adequate slip, 
permitting ample time for aligning patterns. And to retain its strength when 
wet, pre-pasted wallpaper relies on Kymene® resin. 
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200 MILLION COPIES of pocket-sized, paperbound books are sold in the nation 
every year. Hercules resins go into the overprint varnishes that brighten up 
their covers and encourage impulse sales. Other Hercules chemical materials 
are used to improve the quality of the paper and printing ink. 


HERCULES 


HOW 
HERCULES 
HELPS... 


Most businesses are helped today by Hercules’ 

business ... the production of synthetic resins, 
cellulose products, chemical cotton, terpene 
chemicals, rosin and rosin derivatives, chlori- 
nated products, and many other chemical proc- 
essing materials—as well as explosives. Through 
close cooperative research with its customers, 
Hercules has helped improve the processing or 
performance of many products. 


BETTER DRIVING is in store for vacationists on highways and 
bridges protected during winter against ice or snow with 
Vinsol®, a Hercules-pioneered air-entraining agent in the 
cement. Also, Parlon®-based paints find wide use for road 
and crosswalk markings, and other traflic safety devices. 


HERCULES POWDER COMPANY 


InconPonateD 
Wilmington 99, Delaware 
G54-8 
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put 
yourself in 
his place... 


A year ago he was knee-deep in textbooks, 
plugging for his B.S. Tonight he’s on his 
way to Vancouver, or Miami, or Portland, 
Maine. Tomorrow he’ll help an Alcoa cus- 
tomer make a faster ship, a stronger shovel, 
a lighter highway trailer. 


In Alcoa laboratories, plants and sales 
offices from coast-to-coast, ambitious young 
Sales Development Engineers are helping 
to make aluminum more useful, in more 
ways, to more people. We need more men 
just like them to help us meet ever-growing 
demands for Alcoa Aluminum . . . Alcoa 
“know-how”’. 


Maybe you are already thinking about 
trading your textbooks for a position in 
production supervision, industrial research 
or sales engineering. Tell us about it, give 
us an idea of your background in Chemical, 
Electrical, Mechanical, Metallurgical or 
Industrial Engineering. 

Good men go places fast with Alcoa, in 
their daily associations with leaders in the 
aluminum industry. Right now it may be 
quicker than you think from a seat in the 
classroom to your career with Alcoa. Why 
not find out? 


Your Placement Director will be glad to 
make an appointment for you with our 
Personnel Representative. Or just send us 
an application, yourself. 


ALUMINUM COMPANY OF AMERICA, 1825 
Alcoa Building, Pittsburgh 19, Penna. 


ALCOA 


ALUMINUM COMPANY OF AMERICA 


“ALCOA ON 1V pines the world to your armchair with ‘‘SEE IT NOW”’ featuring Edward R. Murrow. Tuesday evenings on most CBS-TV stations. 
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ARC 
Welding 


by Don F. Kesler 
ESE256 


Do you often wish you could weld? 
It doesn’t take much welding to add up 
to a large bill. Think of the things you 
would build if you had a welder that 
you couldn’t possibly do without one. 

For a good dependable arc welder, 
you will have to pay from forty to sixty 
dollars for a sixty to eighty amp welder. 
Sixty amps will weld one-eighth inch 
iron in all shapes. This compares to 
seventy to a hundred dollars for the gas 
torches and regulators alone plus the 
cost of the gas and after thirty days, 
you would have to pay three cents a 
day per tank and demurrage costs. The 
oxygen and acetylene gas costs a total of 
about twelve dollars for two hundred 
and forty cubic foot tanks. Welding 
rods for the two types of welding are 
similar in cost. 

An are welder is an excellent tool for 


A B C D 


The carbon arc torch is one of the added attachments for the arc welder 
that can be used for heating or brazing. (Photos courtesy Lincoln Electric Co.) 


the amateur craftsman. It requires a 
modest amount of skill to operate and 
takes little time to learn. In two hours, 
you can weld things together. It takes 
eight to ten more hours of practice to 
make solid joints. After a month of 
welding a couple hours a day, you can 
weld with the skill of a commercial 
welder. 

No one can tell you how to weld, but 
you can read how to J/earn to weld. 
First of all, you need an arc welder, 


E F G 


The different mistakes and their causes: A. a good weld; B. too little cur- 
rent; C. too much current; D. too little voltage; E. too much voltage; F. mov- 
ing too slow; G. moving too fast. D. and E. are not controllable in A. C. 


welders. 
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several pounds of one-eighth or three- 
thirty-second inch welding rods, a weld- 
ing helmet and a supply of one-eighth 
inch scrap iron. The importance of own- 
ing and wearing the helmet cannot be 
overemphasized. Many people have been 
blinded and lots of others temporarily 
blinded by welding or watching others 
weld without protective helmets with 
the proper dark glass. Caution, sun 
glasses are not sufhcient protection. Be 
very careful not to let others watch 
while you are welding. The light given 
off by the arc is very bright and con- 
tains lost of infrared and_ ultraviolet 
light. Consequently it is advised that 
long sleeved shirts be worn while weld- 
ing. A sunburn from an arc welder can 
be attained within twenty minutes and 
is very painful. A good book or pam- 
phlet showing the differences between 
good and bad welds and what causes 
them is helpful in analyzing your welds. 
Study it and be able to recognize wha 
you need to improve your welds. 

With the current set between sixty 
and eighty amps, the ground clamp at- 
tached to the iron and the shield in its 
proper position, start out by laying a 
bead. To strike the arc, hold the elec- 
trode with the holder at a seventy-five 
degree angle from the work and scratch 
the iron in a circular motion. Then raise 
it up about an eighth of an inch from 
the work. Since you failed to hold the 
arc, try it again. When you succeed you | 
will notice the are gets longer and goes © 
out. This is because the metal melts off © 
the tip of the electrode and deposits on 
the work, thus the distance from the tip 
of the rod to the work increases to the | 
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WISCONSIN MICHIGAN 


IOWA STATE 


HERE’S 
TEXAS A&M 
where we Look — 


... AND 


HERE'S 


where we Find 


FINE ENGINEERS 


Over a period of many years we’ve found 
scores of fine engineers in these nine schools. 
Most of them are still with us, 


prospering in the ever-expanding electrical field. 


Again this year we’re looking to these same 


nine schools for electrical, mechanical, industrial and i 
general engineering talent. If you’re looking forward to an tl lacewaae 
: : : : “ GEORGIA TEC 
active engineering career in one of the world’s most wits 
vital industries, why not get acquainted with Square D 


and its excellent opportunities? 


Naif the Coupon 


. CT 
We'd like to send you a brochure, | square D Company, Dept. SA 1 
“Your Engineering Career.” It gives the simple rules | 6060 Rivard Street, Detroit 11, Michigan | 
hs , . f | I'd like a copy of Square D’s brochure, | 
to follow in selecting an engineering career. | “Your Engineering Career” 
Name ; 
y . % School Class 
SQUARE ]J)COMPANY (ieem | 
| | 
| City Zone State | 
(een eee ee i 
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point where the arc goes out. To cor- 
rect for this, keep moving the rod down 
at a rate that keeps the arc length con- 
stant. 

When you finish the rod or the bead, 
knock the slag off with a hammar. Un- 
less you had very good luck, the arc 
went out and you had several restarts. 
Run several more until you can go on 
a considerable distance without breaking 
the arc. Here you must analyze your 
welds. With the slag removed, compare 
your welds to those pictured. Correct 
one fault at a time until you consistent- 
ly lay good beads. 

Now you are prepared to join two 
pieces together. “Take two pieces of 
eighth-inch iron and lay them down flat 
with their edges together. Connect the 
ground clamp to one of them. Lay a 
bead down the joint covering both sides. 
If you are average, you laid two beads— 
one on each piece with slag between 
them. Two mistakes—you didn’t wait 
for the molten metal from both sides to 
flow together, then you went too fast. 
Watch the pool of metal, for just below 
the arc lies molten metal. The ring just 
beyond that is slag. When two pools 
are building up close to each other, they 
look like they are one to the untrained 
eye. However, if you look closely, there 
are two bright spots on each side with 
a ring between them. Just pour on the 
coal until they pop together. The new 
weld will follow the whole width as 
you move on to continue the weld. 

When the work is cooling, you can 
see with the helmet removed two shades 
of red. The bright red is hot slag, while 


the reddish brown is cool metal or cool 


slag. When you see two dark spots with 
a bright one between, a slag hole is pres- 
ent. The hole full of slag cools slower 
than the thin layer of slag on the bead, 
thus a bright red spot can be seen. 
Knock off the slag and hold the are on 
the spot until the two pools become one. 

Sometimes it is necessary to join metal 
of two thicknesses by welding. The first 
question is how much current should I 
use? If you use the lower current, it 
won’t penetrate the larger piece. Using 
the higher current will burn up the 
smaller piece of metal. The solution is 
to cut the current down a little from 
the larger current and point the tip to 
the heavier metal. Try to distribute the 
heat in the same way that the thicknesses 


are distributed. Experiment until you> 


have a good weld. 

A good weld depends upon penetra- 
tion. The arc must melt some of the 
metal in the pieces to be joined and 
mix with it more metal from the rod to 
fill the gap and make one solid piece 
out of the two original pieces. Without 
this penetration the bead will project 
up high and wil! not stick. Watch the 
metal melt just in front of the pool 
under the arc. If it does not melt, you 
need more current and you may also be 
going too fast. Just keep practicing and 
soon you will become an expert. 

There are many things a home crafts- 
man can do with an arc welder. Power 
tool stands can be built by welding 
angle iron for the framework. Shop 
tables and benches can be built in the 
same way. Outdoor barbecue grille 
ironwork can be welded with an arc. 
The list could never reach the end be- 


A C-clamp is a common and useful tool that has been welded together from 
a horseshoe and a bolt. 
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cause of the ever increasing uses for the 
arc welder. 

An arc welder is just the same for 
the guy who wants to build a sports car 
or hot rod. The author did all the weld- 
ing on his sports car with a small Lin- 
coln arc welder. There are many places 
the arc is better than the torch. Some 
hard to get to places can be reached 
easier with an arc welder. The arc is a 
must if only a small area can be heated. 

Welding rods are not just welding 
rods, for they are designed to do a cer- 
tain job well. Some rods are for mild 
steel. Others are for high carbon steel, 
cast iron, or aluminum. Still others give 
some materials special properties. Plow 
shears are rebuilt with special rods that 


make them abrasive resistant. Another 


produces a hard tool like edge for re- 
surfacing cutters. Both impact and wead 
resistance are combined in one to be 
used for earth moving blades. Machin- 
ability is a property of a special purpose 
arc welding rod. 

Attachments broaden the uses of an 
arc welder tremendously. A carbon arc 
torch extends the uses to brazing, sol- 
dering and heating. Cutting can be 
done with only a copper covered carbon 
rod. A rectifier can be added for charg- 
ing a car battery. 

The arc welder is the ideal tool for 
the craftsman as well as the well equip- 
per machine shop. A welder will pay 
for itself in a short time. An arc welder 
has a low initial cost as well as low op- 
erating costs and furthermore it is easy 
to learn to use. 


STATEMENT OF THE OWNERSHIP, 
MANAGEMENT, AND CIRCULATION 
REQUIRED BY THE ACT OF CON- 
GRESS OF “AUGUST. 24. ilo12eAsS 
AMENDED BY THE ACTS OF MARCH 
3, 1933)) AND JULY. 25) 1946 Clitle esos 
United States Code, Section 233) 

Of The Illinois Technograph published 
January, February, March, April, May, 
October, November, December, at Urbana, 
Illino's for October 1, 1954. 


1. The names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: 

Publisher, Illini 
Champaign, Illinois: 

Editor, Don F. Kesler, Urbana, Illinois; 

Business manager, James FE. Smith, 
Champaign Illinois. 

2. The owner is: the Illini 
Company, a non-profit corporation. 

3. The known bondholders, mortgagees, 
and other security holders owning or hold- 
ing 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: 
none. 

4, Paragraphs 2 and 3 include, in cases 
where the stockholder or security holder ap- 
pears upon the books of the company as 
trustee or in any other fiduciary relation, 
the name of the person or corporation for 
whom such trustee is acting; also the state- 
meuts in the two paragraphs show the affi- 
ant’s full knowledge and belief as to the 
circumstances and conditions under which 
stockholders and security holders who do 
not appear upon the books of the company 
as trustees, hold stock and securities in a 
capacity other than that of a bona fide 
owner. 

James E. Smith, Business Manager. 


Publishing Company, 


Publishing 


Sworn to and subscribed before me this 
27th day of January, 1955. 
(SEAL) ae Alice S. Hurt 
(My commission expires July 24, 1955.) 


THE TECHNOGRAPH 


FEBRUARY, 


1955— 


B-47 Stratojet assembly, Boeing Wichita Division 


Boeing offers engineers long-range careers 


Throughout its 38-year history, Boeing 
has BP aiently pioneered advanced new 
types of military and commercial aircraft, 
and new methods of production. This 
history of leadership has con- 
tinued growth for the company. It means 
Contimued opportunities for Boeing 
engineers to move ahead according to 
their ability in Research, Design and 

Production. 
Today Boeing is producing the jet 
age’s outstanding bombers, the ‘Be 52 and 
Othe: Boeing projects that 


meant 


the B-47. 
mean continued growth and stability in- 
clude: America’s rivet jet transport (the 
Boeing 707). Research in nuclear- 
5 . . 
powered and supersonic flight. And one 
of the nation’s major guided missile pro- 
grams. These and other new-horizon 


eS 


projects are expanding at such a rate that 
Boeing now employs more engineers than 
even at the peak of World War II. 

The high inherent interest of these 
programs, ‘together with the stimulation 
of e xpanding opportunities, add to the 
stability of careers at Boeing. One meas- 
ure of stability is given in us chart. 


Years of 10% 20% 30% 40% 50% 


service 
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It shows that 46% of Boeing engineers 
have been with the company for five 
or more years; 25% have been here 10 or 
more years, and 6% for 15 or more years. 
Another measure is the increasing pro- 


portion of engineers to total employees. 
Fifteen years ago the figure was one to 
16. ‘Today one out of each seven em- 
ployees is an engineer. 

Boeing promotes from within and holds 
regular merit reviews to assure individual 
recognition. Engineers are encouraged to 
take graduate studies while working and 
are reimbursed for all tuition expenses. 

Boeing has openings for virtually all 
types of engineers—electrical, civil, me- 
chanical, aeronautical and related fields, 
and for applied physicists and mathema- 
ticians with advanced degrees. 


For further Boeing career information 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


SSOOEMN as 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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Engineering 


Needs 


by C. H. Shumaker 


As the chief beneficiary of enginecr- 
ing training, American industry must as- 
sume a great share of responsibility for 
the solution of many problems now fa- 
cing engineering schools. And, unless 
industry takes measures to eleminate in- 
equities in compensation, the movement 
to organize engineers and engineering 
students into labor unions cannot be 
arrested. 

These conclusions are reached in an 
article in the October issue of ‘“‘Mechan- 
ical Engineering,” official publication of 
The American Society of Mechanical 
Engineers. 

The author, C. H. Shumaker, pro- 
fessor of management engineering at 
Southern Methodist University, cites the 
growth of technological knowledge in 
the past fifteen years as one such prob- 
lem. The traditional four year curricu- 
lum, he states, is now inadequate for a 
comprehensive presentation of basic in- 
struction to students. 

Mr. Shumaker outlines steps now be- 
ing taken in many schools to meet this 
problem. He points out, however, that 
none of these steps can be effective with- 
out the co-operation of industry. He 
lists two basic questions industry must 
keep in mind in expressing itself: 

1. What type and how much training 
should the colleges provide in meeting 
industrial needs? 

2. What effect will their recommen- 
dations have upon the cost of education, 
both to the student and to the college, 
and the ultimate effect upon the supply 
and quality of engineers? 

Direct financial subsidization by in- 
dustry of both engineering schools and 
employee engineers returning to school 
for advanced study is called for by Mr. 
Shumaker as a vital first step in the 
program. 

The young engineer should also be 
encouraged by his employer to seek rec- 
ognition through “licensing, membership 
in professional societies, and the attain- 
ment of official positions in such  so- 
cieties,’’ according to the author. He 
states further that engineering facul- 
ties everywhere regard these activities 
as vital to the maintenance of profes- 
sional standards. 
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“Unless industry fosters a desire on 
the part of younger engineers to avail 
themselves of these privileges,’ he con- 
tinues, “there is little point in stressing 
them in college.” 

Compensation for engineers offers an- 
other field for reform according to Mr. 
Shumaker. Caught in the inflationary 
spiral in which the rising cost of living 
outdistances salary advances, engineers 
are a “so-called white collar class caught 
in a squeeze.” ; 

He also points out that the present 
practice of starting out graduating en- 
gineers at salaries above those paid to 
previously-hired engineers, in order to 
win them as employees, is further com- 
plicating the inequitable wage situation. 
Such. discrimination, Mr. 
states, encourages the present movement 
in both industry and in engineering 
schools to organize engineers for col- 
lective bargaining purposes. 

Mr. Shumaker concludes his article 
by listing a ten-point program which, if 
adopted by industry, would aid colleges 
and universities in fulfilling their mis- 
sion. The program calls for industry to: 

1. Inform the colleges of changing 

needs requiring additional or 1m- 
proved engineering education. 


. Offer advice and counsel relative 
to the extent and type of engi- 
neering curricula best suited to in- 
dustrial needs. 


3. Give adequate recognition to the 
value of advanced degrees to those 
who acquire them before seeking 
employment. 


4. Co-operate with engineering em- 
ployees by making possible further 
education at least by giving them 
the time needed and preferably in- 
cluding financial assistance when 
required. 

5. Give serious consideration to aid- 
ing recognized engineering colleges 
to meet rising costs, thereby insur- 
ing the company’s own future. 
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6. Utilize engineering manpower to 
better advantage and recognize in- 
dividual initiative and ability. 

7. Eliminate discrimination and com- 
pensate engineers on the basis of 
their true worth. 

8. Aid the maintenance of profession- 
al standards through a proper rec- 
ognition of professional licensing 
and technical society activities. 

9. Assist the colleges to combat the 
growing menace of unionization by 
furnishing concrete evidence that 
it is not necessary. 

10. Stand ready at all times to offer 
the services of engineers and man- 
agers when they can be of assist- 
ance to the colleges. 

Mr. Shumaker was recently nominat- 

ed to serve as vice president in charge 


of ASME’s Region VIII. 


Shumaker. | 


MORE STRENGTH FOR PAPER 


A new impregnation method produces 
a paper which retains 90 per cent of its 
tensile strength after soaking in water. 
The impregnated paper also has more 
than ten times the abrasion resistance 
provided by ordinary impregnation tech- 
niques. 


Soviet forces in Austria have added 
a new link to the chain of radar stations 
stretching from the Baltic to the Black 
Sea. Although most Soviet radar units 
in Austria are small and mobile, the 
latest bases in the Soviet zone are equip- 
ped with permanent radar installations. 


BASEBALL IN THE AIR 


“ The World Series was telecast live 
in Cuba through use of a DC-3. The 
plane, flying at 8,000 feet, picked up 
the signal from Miami and relayed it 
via microwave to the Cuban national 
network. 


RADIOACTIVE COWS 


A number of questions concerning 
milk are being investigated at Oak 
Ridge, Tenn., through research with 
radioactive tracers. Studies are aimed at 
reasons for the amount of calcium in 
milk (as compared to that in blood), 
how the cow’s mammary gland can use 
blood constituents in synthesis of new 
substances common to milk but not 
found in blood; and what regulates 
the process whereby the cow uses miner- 
als from her own skeleton when de- 
mands are in excess of the amount fur- 


nished by her diet. 


FOR FISHERMEN ONLY 


The Soviet Fishing Authority has 
placed a substantial radio order with a 
British firm for transmitters, all-wave 
receivers, combined medium and _short- 
wave direction finders and _ associated 
units. The units will be used on 20 
deep-sea fishing vessels, now under con- 
struction in Russia. 


CURB ON CHEWING 


Pills now can be made with an outer 
coating so hard that they can’t be 
chewed. The coating, recently invented 
by a pharmaceutical firm, is intended 
to protect the mouth from discoloring 
dyes used for diagnosis and from un- 
pleasant-tasting medicines. 


AUTOS FOR SPAIN 

A Spanish automobile firm, Sociedad 
Espanola de Automoviles de Turismo, 
plans to produce 10,000 cars a year 
“within a very short time.” Ultimately, 
when the market can absorb them, the 
firm plans to produce 200,000 cars an- 
nually. 
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general moto 
technical : 


GM Positions Now Available 
in These Fields: 


MECHANICAL ENGINEERING 
METALLURGICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
CHEMICAL ENGINEERING 


OPEN DOORS 


FOR 


ENGINEERS 


Now more than ever, our nation needs engineers in 
top policy-making positions. 


That’s what Alfred P Sloan, Jr. recently told the 


American Institute of Consulting Engineers. 


The Chairman of the Board of General Motors said, 
“We need the respect that the engineer has for basic 
facts. We need his analytical frame of mind. We 
need his imagination. We need his contact with inter- 
pretation and control of the physical forces. 


“Such is the type of discipline, as I see it, that is 
sure to contribute to a maximum degree of order 
and sense in our complicated economy — and pro- 
mote the best and most efficient use of our national 
resources, both human and material.” 


Of course, these words — so typical of GM’s entire 
outlook — foretell great things for engineers in the 
country at large. But even more, they explain why 
career opportunities for good men are so exceptional 
here at General Motors. 


We invite you to write for “The College Graduate 
and General Motors,’ a booklet that should 
encourage you to see the GM College Representative 
when he visits your campus. 


GENERAL MOTORS CORPORATION 
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Personnel Staff, Detroit 2, Michigan 
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Synthetic Gems 


by Jack Kerr, Cer. E. ‘56 


Of the myriad precious and semi- 
precious stones present in nature, only 
a few can be duplicated synthetically. 
Luckily, the few that can be produced 
synthetically are the ones most important 
commercially; with the exception of dia- 
monds. These fall basically into two 
groups. One group is composed of alum- 
inum oxide and modifications of this 
compound. This basic substance is called 
corundum or spinel, according to com- 
position. The second basic group uses 
rutile as a base. 


In the corundum group there are such 
synthetic stones as ruby, sapphire, zir- 
con, garnet, topaz, amethyst, aquama- 
rine, and alexandrite. In the spinel com- 
pound such synthetic stones as emerald 
and the emerald variety of beryl can 
be produced. In the individual groups 
the various stones are produced by add- 
ing tiny amounts of metal oxides to add 
the correct color. 


The commercial method of producing 
corundum is the same as the one de- 
veloped in the laboratory of Verneuil, a 
French chemist of the early nineteen 
hundreds. The boule, as the formation 
of the substance is called, is formed on 
a slowly revolving ceramic rod by drop- 
ping aluminum oxide (A1,0,) through 
an oxy-hydrogen flame. The alumina is 
melted before it hits the rod and there 
it slowly cools and solidifies into an 
elongated ellipse. This cooled mass has 
assumed the crystalline structure of the 
various gems contained in this group. 
This boule may weigh hundreds of 
carats. 


The synthetic stone titania is a true 
synthetic gem in that there is no stone 
like it found in nature. It is called a 
night stone because of the fact it spark- 
les brighter under electric light than in 
daylight. It has the play of colors equal 
to opal and the brilliancy of a diamond. 
The reason for its brilliancy and colors 
being that it has a small crystalline 
structure and refracts light much better 
than other stones. These stones were de- 
veloped as a result of research in the 
field of paint pigments. The basic ele- 
ment for the titania gem is a_sub- 
stance called rutile. It is made up of 
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titanium oxide. The boule is formed by 


the same process as corundum but in a_ 


more intense flame. In paint pigments 
the rutile is ground up into a very fine 
powder and added to give brightness 
to the paint. It was the experimentation 
with crystals of rutile that led to the 
discovery of titania gems. The gems can 
be made in colors ranging from yellow 
to deep blue and their beauty rivals that 
of natural stones. 


There are several methods of detect- 
ing synthetic emeralds but no one meth- 
od alone is positive. Most natural stones 
have three phase inclusions and synthetic 
stones never do. A three phase inclusion 
is one in which there are all three states 
of matter, liquid, gas, and solid, com- 
bined in the same inclusion. Another 
method to detect a synthetic emerald is 
to put the stone in question under strong 
ultra violet radiation. The synthetic 
stone fluoresces strongly while the nat- 
ural stone does not. 


Natural emeralds from different parts 
of the world have different shaped in- 
clusions. Ihe emeralds from Russia have 
diamond shaped inclusions while those 
from Colombia have square crystal in- 
clusions. 


The chemical composition of synthetic 
sapphire is the same as that of corun- 
dum. It is merely aluminum oxide with 
a tiny amount of magnetic iron oxide 
or titanic oxide or chromium to give it 
the desired color. In making the star 
sapphire synthetically there is some trou- 
ble encountered. The star shape in a 
sapphire is caused by the reflection of 
light from elongated bubbles of air in 
the stone. These bubbles, or inclusions, 
are in the form of a six pointed star 
and it shows brilliantly in the jewel. 
There is a known process for the manu- 
facture of the star sapphire but the mak- 
ers have kept it a closely guarded secret. 
These synthetic star sapphires can be 
produced in red, blue, violet, soft grey, 
and pink. 

The detection of the synthetic stone 
is relatively simple and generally a sure- 
fire one. Natural sapphire will sink in 
a dilute solution of methylene iodide 
(CH,I,) but the synthetic ones will 


float. There are several other tests which 
are not as sure but are very effective 
when used together. In synthetic sap- 
phire the inclusions are usually perfectly 
round while in natural sapphire the in- 
clusions are irregular or resemble the 
shape of the crystal. If included particles 
are to be seen, they are arranged in 
curves in synthetic and are irregularly 
distributed in natural sapphire. 

In natural sapphire the striae are 
straight while in synthetic the striae, 
or lines of stress, are curved. The color- 
ation in synthetic sapphire is often wrong 
in that it appears glassy and too evenly 
distributed. In natural sapphire the 
color is often not uniform and when it 
occurs in bands, the bands are either 
parallel or irregular. There are also 
tests using specific gravity and index of 
refraction but most synthetic stones are 
so close to natural ones in these two re- 
spects that the tests are often not valid. 


In the synthesis of rubies the basic 
material is corundum, the same as syn- 
thetic sapphire. The coloring agent used 
is bichromate of potash. 

The methods of detecting the syn- 
thetic ruby are similar, with the 
exception of the flotation in dilute 
methylene iodide, as those used for the 
detection of synthetic sapphire. 

The diamond has been produced in. 
the laboratory of a French chemist 
named Moisson. His process is a very 
unsatisfactory one in that it doesn’t al- 
ways produce the synthetic stone and 
when it does, there are only a few very 
small stones produced. Moissons’ process 
is to mix iron and carbon and heat the 
mass to fusion in an electric furnace. It 
is kept in a 4000°C. temperature for a 
short time and then plunged into cold 
water. The iron on the outside forms a 
crust and the rapidly expanding interior 
is confined. This creates enormous pres- 
sure and some of the carbon is crystal- 
lized into diamond. 

As one can see, this is not a commer- 
cial method for producing diamonds syn- 
thetically and is a very haphazard meth- 
od at best. It is the only way to pro- 
duce diamonds at all. 

There are several general methods of 
detecting synthetic gem stones. Certain 
tests that are good in some cases are 
worthless in others, however. The test 
for specific gravity in all stones manu- 
factured from corundum is of no value 
because stones in this class are within 
.0O3 of the specific gravity of natural 
stones. The refractive indices of these 
same stones are the same in both natural 
and synthetic. There are, however, cer- 
tain things that are indicative of syn- 
thetic gems. Synthetic corundum has 
circular inclusions that are usually sym- 
metrical while natural corundum _ has 
angular inclusions. These inclusions in 
natural corundum may assume needle- 
like shapes and if they do, they make an 
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These synthetic 


angle of sixty degrees with each other 
in sets of three parallel lines. Synthetic 
corundum also may have small crystals 
of zircon as inclusions in it. These can 
be detected by strong magnification or 
refractive index. The striae, or growth 
lines, of the natural stone are always 
parallel or irregular while those of the 
synthetic stone are always curved. These 
growth lines are visible when the stone 
is viewed perpendicular to the long 
axis of the boule. 


The purpose for the manufacture of 
synthetic gems is not to provide cheap 
gems for jewelry. The widest market 
for gems, both synthetic and natural, is 
the commercial market. Here the gems 
are used as bearings in watches, gauges, 
meters, and other places where friction 
is present and must be cut down. The 
gem’s suitability for this role is the fact 
it is very hard. Most of the gems men- 
tioned in this paper are harder than 
metal and herein lies their value. 


In the modern small airplane there 
are over a hundred jewels in the instru- 
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ment panel. Wristwatches are adver- 
tised as having so many jewels in the 
movement. Generally, the more jewels, 
the better the wristwatch. 


Switching to a different use, diamond 
impregnated copper saws are used to cut 
extremely hard substances such as gran- 
ite. These saws utilize the fact that dia- 
mond is very hard and the friction of 
the saw wears through the rock before 
it wears through the saw. In the same 
line, diamond dust or finely powdered 
diamond is used as a polishing agent. 


The one way most people see gems 
is as jewelry. There are a variety of 
ways gems are used in jewelry, some 
of which are as rings, broaches, ear 
rings, pendants, lockets, tie clasps, and 
many others. Synthetic gems fit right in 
this picture because of their similar 
physical and chemical characteristics and 
also because of their much lower price. 
To the ordinary person there is no visi- 
ble difference between a natural stone 
and a synthetic stone and since the price 
is much lower, they buy the synthetic 


gems if mounted in rings would cost only one-twentieth the 
amount of real stones. (Photo courtesy Science Service) 


stone. The manufacturers guard very 
carefully against flooding the market 
with synthetic stones and thus bringing 
the price down. 

The synthetic gem is one of the most 
important synthesized materials in pro- 
duction today. It is also one of the least 
publicized and most unknown article on 
production. For the most part, the pro- 
cesses are closely guarded secrets and 
most people never know how much of 
the jewelry and precision machine bear- 
ings are made of synthetic gems. Their 
discovery has helped make America less 
dependent on foreign sources of the nat- 
ural gems. 
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~ To the graduating engineer 


who wants his 
first job to be the right one 


The temptation is great to take the first job that comes 
along. Especially when the salary looks so big after 
scrimping to make ends meet through 4 or more years of 
college. But, it’s a mistake not to weigh that “first job” 
decision carefully. Because, like in most everything else, 
getting the right start is mighty important. 


We believe you will do well to consider taking your 

first job with Collins Radio Company, and we'll tell you 
why. First of all, Collins is a large company that is 
continuing to grow and expand rapidly. Because it is 

a big company, and one of the leaders in the field 

of electronics, with research and manufacturing plants 
in Cedar Rapids, Iowa, Dallas, Texas, and Burbank, 
California, present opportunities are great. And, because 
Collins is a company that is expanding rapidly, 

future opportunities are unlimited. 


Collins can offer you that salary that looks so big 

plus the kind of a job that is stimulating and satisfying 

and prepares you well for a future limited only by your 
own abilities. Your engineering career at Collins 

will put you in the forefront of advanced research 

in the field of electronics for the aviation broadcasting 

and telecasting industries. 


For example, Collins new engineering and research 
building in Cedar Rapids, Iowa, covers more than 
100,000 square feet of floor space. One of the finest, 
most completely equipped engineering-research 
laboratories in the country. Other research and 
engineering plants are located in Dallas and Burbank. 


If you are graduating in Mechanical or Electrical 
engineering, contact the engineering placement office 
for an interview with Collins. 


(Interviews will be held on campus on Monday and 
Tuesday, March and 4) 


COLLINS RADIO CO. 


Cedar Rapids, lowa 


\_4 


261 Madison Ave., NEW YORK 16 
2700 W. Olive Ave., BURBANK 
1930 Hi-Line Drive, DALLAS 2 


COLLINS RADIO COMPANY OF CANADA, LTD., 
74 Sparks St., OTTAWA, ONTARIO 
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oss the roll from alternate ends and folding it back over the uncut 
tion. This blending may require about fifteen minutes and the 
ire mixing cycle approximately a half hour. After blending, the 
npound is removed from the mill in rolls suitable for feeding to 
strainer. 

fhe internal mixing unit consists of a mixer located above a 
ber mill. The mixer consists of essentially two rotors with 
‘aled blades rotating in opposite directions at different speeds in 
losed chamber. The direction of the spiral of the blades changes 
the middle of the rolls. An air-controlled ram forces the mate- 
s into the mixing chamber. The mixed batch is discharged from 
bottom through a hydraulically operated gate. 

[he effectiveness of the internal mixer as compared with the mill 
breaking down and compounding rubber is evident from a con- 
ration of its method of operation. In addition to the difference in 
rate of rotation of the rotors, the interrupted spiral of the blades 
duces a continuous and uniform movement of the compound 


Compound mixing 


n the middle to the ends of the rotors. The walls of the chamber 

stationary and hence the difference in rate of movement of 
erial adjacent to the rotors and the walls is great. These con- 
ons insure that every part of the batch being mixed will come in 
tact with every other part in a relatively short time. Mixing 
tires about fifteen minutes. After mixing, the compound is dis- 
rged to the mill below from which it is removed in a form suit- 
- for feeding to the strainer. 


AINING. The strainer consists essentially of a mechanically 
en screw located in a cylindrical cast iron housing. The housing 
rovided with an opening for feeding the screw and supports the 
d of the strainer. The head at the outlet end of the screw pro- 
S a suitable support for a thirty-six mesh screen through which 
rubber insulating compounds are forced by the screw. The 
iner operates on the same general principle as the ordinary 
sehold food chopper. 

he mixed compound is fed into the strainer and forced through 
screen. Large particles of foreign or undispersed materials are 
ined on the screen. The strained rubber compound is returned 
mixing mill or internal mixer where the vulcanizing agents are 
2d. The complete insulating compound is then removed from the 
in sheets for immediate application to wire or for storage. 
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Jacket compounds are prepared in the same general way as 
insulating compounds except that the vulcanizing agents are incor- 
porated along with the other solid fillers in mill mixing or on the 
sheeting mill of the internal mixing unit. Jacket compounds are 
not strained. 


LATEX COMPOUNDING. Compounding rubber in the form of latex 
involves the handling of rubber in the form of a liquid and, there- 
fore, requires lighter and less costly equipment than that just 
described for the compounding of plastic rubber. In addition to the 
actual preparation of the compound, it involves, for latex insulation, 
the purification of the rubber in latex form. 

Latex rubber is purified by diluting a known quantity of latex to 
approximately 33 per cent solids and heating to a temperature of 
150°F. in a steel tank provided with a stirrer. The required amount 
of creaming agent, dissolved in water, is then added and the mixture 
stirred. The stirring is discontinued and the warm latex allowed to 
stand for about 48 hours. The rubber, being lighter than water, rises 
to the top in much the same way that cream separates from milk. 
The bottom layer, the serum containing the major portion of the 
impurities, is discarded leaving the purified rubber in the form of a 
cream in the tank. This process is repeated until rubber of the 
desired purity is obtained. 

For use in latex compounds, ordinary rubber compounding in- 
gredients are ground more finely, thoroughly protected, and wet 
with water. This is accomplished in a ball mill. A ball mill consists 
of a porcelain lined steel drum, provided with a suitable opening and 
supported with its axis horizontal in such a manner that it can be 
rotated. The cylinder is about half-filled with flint pebbles. 

Definite amounts of the various compounding ingredients, to- 
gether with the required amounts of protective agents and water, 
are then placed in the ball mill and suitably ground. Sulfur, being 
the most difficult material to grind, wet and protect, is milled for 
about three weeks. All the other ingredients require about one week. 

The required amounts of these properly protected and wet in- 
gredients are then carefully weighed and added, along with the 
stabilizers and water, to a known amount of purified rubber, in the 
form of latex. The mixture is stirred for about two hours to insure 
thorough mixing. It is then transferred through a 100 mesh strainer 
to a storage tank until applied to wire. 


Latex compounding 
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Der Delta 


by Robert Shanahan, Aero E. ‘56 


During World War II it became in- 
creasingly evident to men of the Aero- 
nautical Sciences that with their tre- 
mendous increase in knowledge of aero- 
nautics there remained but few  ob- 
stacles to deter them from reaching their 
long dreamed of goal, the airmen’s four 
minute mile, the breaking of the sound 
barrier, the achievement of Mach 1 
plus. 


The German aircraft industries, the 
industries that produced the world’s 
first flyable rocket plane, the Messer- 
schmitt ME 163, and the world’s first 
rocket propelled pilotless aircraft, the 
FZG 76 (V2) flying bomb, were again 
striving hard to scoop the world. This 
time they were working on prototypes 
of aircraft to operate in the range of 


Mach 1. 


One of these prototypes was the mod- 
ern proposal of a delta-wing planform. 
It was originated by the German sci- 
entist Dr. Alexander Lippisch. He was 
long associated with Deutches Forshung- 
sanstitut fur Segelflug in the develop- 
ment of tailless gliders during the pe- 
riod of the honored armistice with Ger- 
many which forbid powered aircraft. 

During World War II he was asso- 
ciated with Professor William Messer- 
schmitt in the development of the afore- 
mentioned ME 163 Schwalbe. This 
Schwalbe featured sharply swept back 
wings, something radical at that time. 
Shortly after completing consulting 
work on this project he was appointed 
president of Luftfahrtforshung Wren, 
an aeronautical research laboratory near 
Vienna. It was at this lab that he de- 
veloped his ideas concerning supersonic 
aircraft design. 

His studies on supersonic airframes 
came about due to his interest in the 
Lorin propulsive duct or the ramjet en- 
gine. When his investigation of the pro- 
pulsive duct had passed the wind-tunnel 
and flying model stage, Dr. Lippisch 
began design of a supersonic airframe to 
further test his power plant. 
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This airframe project of Dr. Lip- 
pisch’s was designated the L 13 a. It 
had a delta wing planform and _ the 
wings were swept back at an angle of 
sixty degrees. (The sweepback of sixty 
degrees is the true delta wing aircraft, 
the name being taken from the Greek 
letter “delta’’ whose symbol is an equi- 
lateral triangle. ) 

Dr. Lippisch’s ramjet engine was 
built integrally with the center section 
of the wing. 

The L13a was to weigh 5,060 pounds 
and its speed was estimated at 1,020 
miles per hour. Dr. Lippisch had in- 
corporated several interesting features 
into his design. hey included an ellipti- 
cal airfoil section which he predicted 
would minimize transonic stability prob- 
lems, a gap of about three per cent 


. 


chord, between wing trailing edge and 
control surfaces to permit large control 
surface movement to minimize the dan- 
ger of reversal due to the formation of 
shock waves on the leading edge. He 
also planned to have cooling air ducts: 
between the center section and the outer 
wing panels to isolate the heat of the 
engine. 


A model of the L13a was tested in the 
Gottingen highspeed wind tunnel up to 
Mach 2.6. These tests showed the de- 
sign to have marginal stability at high 
speed and wholly insufficient stability at 
low speeds. 

For stability investigation purposes a 
glider version of the L1l3a was built by 
the Flugtechnische Fachgruppe Darm- 
stadt. The glider was made of wood and 
plastic and carried a pilot in the center 


The XF-92A is an interesting experiment in delta wing aircraft. 
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AUTOMATION at 


One of Western Electric’s automatic produc- 
tion lines used in making the revolutionary 
new wire spring relay. 


So great was the departure in design of the new Bell System 
wire spring relay as compared with conventional relays that 
it posed a major undertaking for development engineers at 
Western Electric, the manufacturing and supply unit of the 
Bell System. Indeed, it was an undertaking that called for 
new machines and new methods because none was available 
to do the job. 

Longer life, higher operating speed, lower power con- 
sumption, and lower manufacturing cost were some of the 
advantages promised by the new relay design. Engineers 
reasoned that a lower manufacturing cost could be achieved 
through greater precision in manufacture (which would cut 
adjustments) and through extensive use of automatic 
processes. 


One of the products of this reasoning is pictured at the 
top of this page. This battery of equipment, developed by 
Western Electric product engineers, constitutes one phase 
of wire spring relay manufacture, which automatically per- 
forms several separate operations. Its function begins after 
one of the fundamental elements of the new relay has been 
fabricated. This element, known as a “comb,” consists of a 
multiplicity of small diameter wires in parallel array im- 
bedded for part of their length in molded phenol plastic. 

These molded elements, of which there are two types used 
in the new relay, are delivered to this line of machine units 
in magazines. By fully automatic means they are removed 
from the magazine, carried by a reciprocating conveyor 
through each of the several processes and, when completed, 
placed into another magazine to await further assembly. 

Between the first and final magazine the automatic bat- 
tery of equipment does the following operations: clips wire 
ends, attaches palladium contacts to wire ends by means of 
percussion welding, sizes contacts, forms terminal, tension 
bends wires, fluxes and tins terminals. 

Most remarkable of all is the fact that this is a precision 
operation throughout. For example, the small block con- 
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How a revolutionary new design was 
translated into a production reality 


- SUPPLY MAGAZINE 


7. SIZE CONTACTS 
. CLIP WIRE ENDS 8 


. SCRATCH BRUSH TERMINALS 


CONTACT TAPE SUPPLY 9. FORM TERMINALS 
WELD CONTACTS 10. TENSION BEND 
. CONTACT TAPE SUPPLY 11. FLUX & TIN TERMINALS 
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- DRIVE UNIT 12. FINISHED PARTS 


TENSION BEND 


FORMED TERMINALS 


PHENOL PLASTIC 
CONTACT BLOCKS 


(2) MAKE-PALLADIUM 
CAP UP 


(3) BREAK- 
PALLADIUM 


CAP DOWN 
(4) transren- \_ => 
PALLADIUM 


CAP UP & DOWN 


4040 SILICON 
COPPER WIRE 
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Single Wire Comb with Percussion Welded Contacts, 
Wire Spring Relay Designed by Bell Telephone Laboratories 


One type of “comb” element is shown at top while a com- 
pleted wire spring relay is below. The small blocks of metal 
on the ends of the wires are cut from a composite tape dur- 
ing the automatic multiple percussion welding operation. 
“Contact conditions” are determined by the code of relay 
being manufactured and may vary greatly. 


tacts, which are percussion welded to the tips of wires of 
one type of “comb,” must be located on the same plane 
across the twelve contact positions to within a tolerance 
Ot == ANON 


wesielt 
MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 29 cities and Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City, 
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section. His cockpit comprising the fin 
leading edge. 

The glider was to be carried aloft 
and launched from the back of a Siebel 
Si 204 light transport at 25,000 feet. 
It was to carry water tanks to provide 
trim changes and a rocket motor to be 
used for high speed diving. The Nazis, 
however, did not have time prior to the 
close of the war to make tests with the 
glider. The captured design so inter- 
ested the United States, though, that 
the glider was ordered completed and 
brought stateside. Immediate develop- 


ASPECT RAT/O 


DAAG 


0.5 0.6 0.7 0.8 eX) 10 
MACH NO 


EFFECT OF ASPECT RATIO OF WING ON 
DRAG AT HIGH MACH NQS 


ment of delta-winger aircraft was begun 
by several United States manufacturers 
in conjunction with the associated gov- 
ernment agencies. 


Dr. Lippisch’s experiments, upon cap- 
ture, were not the only German research 
projects that aided the Allies in the de- 
velopment of supersonic aircraft. The 
German’s had deduced that the major 
problems involved in the attainment of 
Mach 1 were drag reduction and _ pro- 
vision of lift. But since dynamic pres- 
sures at supersonic speeds are so great, 
lift coefficients need not be large. This 
phase was laid aside in favor of the 
more serious difficulty of drag reduction. 


The Germans provided two answers 
to this problem, wing sweep and low 
aspect ratio. Both of these pointed the 
way to the delta. 

When an airplane is designed it is 
designed to carry the greatest payload 
(bombs, missiles, passengers, cargo) for 
the greatest distance at highest speed 
for the least expenditure of fuel. This 
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fuel problem is quite intricate when you 
look below the surface. The less fuel 
you burn the less you have to carry. In 
this consideration you achieve an equi- 
librium between “less fuel” and “more 
payload.” Also the less fuel you are 
pushing through your engines the longer 
your engine life. If in flight you run 
across a barrier where you must really 
cannonball your engines you (1) lose 
engine efficiency; (2) eat up fuel; (3) 
place a strain on your engines and; (4) 
place a strain on your airframe. Such 
a barrier is the sound barrier. Only the 
cannonballing doesn’t begin at Mach 
0.99. It may begin at Mach 0.6 or 0.7. 
This depends on the type aircraft and 
the drag induced by it. 


At present the theory of design is not* 


to build an aircraft that will strain up 
to and then smash through the sound 
barrier but to build one that will main- 
tain normal flight as close up to the 
sound barrier as it can and then push 
through it. 

Following this thinking and the 
theories of the Germans, J. R. Evans, 
chief aerodynamicist of Britain’s A. V. 
Roe and Co. Ltd. of Manchester, be- 
lieves that it is possible to hold the 
drag rise till the region of Mach 0.9. 
According to him this is likely to be the 
Mach number for transport aircraft of 
all types for sometime to come. 


Following are four ways to improve 
the high Mach number of behavior of 
the wing. 


I. Wing Sweep: 


As an aircraft flies fast it encounters 
a shock wave that forms a narrowing 
cone. According to Dr. von Karman, 
director of the Daniel Guggenheim 
school of Aeronautics at the California 
Institute of Technology, all action is 
restricted to the interior of this cone. 
The Delta, because its wings can be set 
back considerably, fits into this zone of 
action much like a finger in a glove. 


Il. Thinness: 


By keeping the wing thin the amount 
of air that must be pushed out of the 
way of the airfoil is reduced easing its 
passage through the medium. The delta- 
wing planform leads to a very stiff struc- 
ture without the use of thick wing 
skins, strength becoming the determin- 
ing factor rather than structural stiff- 
ness, thus avoiding the inefficiency of 
conventional swept surfaces which have 
to be excessively strong and_ thereby 
thick in order to obtain necessary tor- 
sional stiffness and diminishing aer-elas- 
tic distortion at high speeds and_ their 
effect on stability or control power. 


Thickness-to-chord ratio in the past 
has ranged from 21% to 12%, now 
delta ratios are common at 10%-7% 
and less. 
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III. Low Wing Loading: 


Mach drag effects are delayed by 
keeping wing loading as low as possible 


.by supporting the aircraft weight with 


a large wing area. This is particularly 
important for high altitude flight, where 
the low air density puts a premium on 
keeping wing loading low. 


IV. Low Aspect Ratio: 


For moderate speeds, a high aspect 
ratio (large span relative to the chord) 
gives greatest efficiency. This considera- 
tion, however, is no longer important at 
high Mach numbers. Some _ alleviation 
of compressibility effects, it is held, is 
obtained by reducing aspect ratio. 

One of the disadvantages of wing 
sweep is that flying characteristics at 
low speed become poor. A typical symp- 
tom is that the tip of the sweptback 
wing stalls, giving violent behavior if 
the speed falls too low. 
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However, research has shown that 
this bad characteristic can be overcome 
easily by using a correct aspect ratio. 

Extensive wind tunnel and fight tests 
have shown that the low aspect. ratio 
delta wing gives minimum change in 
stability and control characteristics at> 
speeds near sound. 

Reviewing the four points for dis- 
placement of drag rise there comes to | 
mind just one type of airframe that in- 
corporates these features in its basic de- | 
sign, the delta wing. The delta is high- © 
ly sweptback, can be made very thin | 
and wing loading and aspect ratio are 
naturally low. | 

A further point in the lowering of 
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“We Hit the Jackpot x 
Wdli-Chabmun. Graduité 
ning Course / 


say N. W. MORELLI 


Oregon State College, B.S.,M.E.— 1950 
and 


E. R. PERRY 


Texas A. & M., B.S.,E.E.—1950 


HILE taking the course, two engi- 
neers developed a revolutionary new 
circuit breaker mechanism. 


“Our experience shows what can happen 
if you work with people open to sugges- 
tion. We found men of this kind at Allis- 
Chalmers, and it has given us a special 
pleasure in our job. 


“We started out like most other graduates 
with a hazy idea of what we wanted to do. 
After working in several departments, we 
requested that part of our training be at 
the Boston Works of Allis-Chalmers, 
where circuit breakers are made.” 


New Design Principle 


“Circuit breakers soon became an obses- 
sion with us, and we got the idea of de- 
signing a hydraulic operator and trigger- 
ing mechanism for these breakers. Most 
operators for big breakers are pneumatic. 


“Unsuccessful attempts had been made 
in the past by all circuit breaker manu- 
facturers to build hydraulic operators. 


Low-pressure spindle for a 120,000 kw 
steam turbine generator. Said to be one 
of the largest ever built in the United 
States, this spindle is nearing completion 
in the Allis-Chalmers West Allis shops. 
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The important thing is that no one at 
Allis-Chalmers said, ‘Don’t try it—it won’t 
work,” ” 


Start New Era 


“To make a long story short, our study of 
the problem led us to the hydraulic accu- 
mulator and high speed valves being used 
by the aircraft industry. These had not 
been available when earlier attempts were 
made to build a hydraulic operator. With 
these highly developed devices to work 
with, we were able to build an operator 


1. It’s well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 


2. The course offers a maximum of 24 
months’ training. Length and type of 
training is individually planned. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, specialized equipment or 
industrial apparatus with which he will 
work, such as: steam or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers, motors, con- 
trol pumps, kilns, coolers, rod and ball 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


ALLIS-CHALMERS 


that combined the best features of pneu- 
matic and hydraulic operation. We call it 
the Pneu-draulic operator. Engineers are 
saying it starts a new era in circuit breaker 
actuation. 


“This fact is important to us, but it is 
even more important to know that Allis- 
Chalmers Graduate Training Course is 
full of opportunity . . . and as we found 
out, there’s opportunity right from the 
start.” 


Pneu-draulic is an Allis-Chalmers Trademark. 


mills, crushers, vibrating screens, recti- 
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program. 


6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training 
to match changing interests. 


For information watch for the Allis- 
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 
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Convair has taken the leading role in the development of delta winged 
aircraft in this country. 


Wings that flapped 


were strictly 


for the birds 


A generation ago, about everyone thought that airplane wings 
should be rigid to be safe. Not so today. Designers of today’s high 
speed planes have found that safety hinged on wing deflection. 


To insure unrestricted control systems on wings that bend, 

Fafnir developed a standard series of Self-Aligning Torque 

Tube Type Ball Bearings which provide friction-free movement, 
reduce cost and weight. By keeping in step with aircraft progress, 
Fafnir continues to lead in the production of aircraft bearings. 
The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE 


KP-BS Bearing 


LINE IN AMERICA 
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drag is the fact that even though thin 
the delta’s internal volume is large. This 
means that engines, landing gear, fuel 
and other necessary equipment can be 
contained within the wing and a rudi- 
mentary fuselage. 


In addition to these low drag fea- 
tures the delta wing exhibits the unique 
characteristic of immunity to lift co- 
efficient changes with changing Mach 
numbers. 


The rectangular wing experiences a 
20% increase in lift coeficients as Mach 
1 is approached, an 80% increase as 
supersonic flow is established and a rap- 
id deterioration of this lift with in- 
creasing Mach number until it has drop- 
ped 50% below its subsonic value at 


Mach 3. 


In contrast the delta wing of low 
aspect ratio produces the same _ lift 
throughout this entire range from low 
sub-sonic to high supersonic speeds. 


Mentioned before was the fact that 
the increased area of the delta wing 
would give a lower unit wing loading. 
This increase in area would seem to 
contradict itself as far as drag reduc- 
tion is concerned. The drag induced by 
a wing is directly proportional to the 
surface area. The wing area itself does 
increase in the delta form but the hori- 
zontal surface area does not increase 
as much as it might seem. This is ac- 
counted for by the fact that the delta 
wing is inherently an aircraft with no 
horizontal tail surface. The horizontal 
stabilizer’s job, that of preventing pitch 
in level flight, is done by the wing of 
the delta itself. The job of the elevators 
that of controlling pitch, is coupled with 
the job of the ailerons, controlling roll, 
and both jobs are done by control sur- 
faces called elevons. The conventional 
vertical stabilizer and rudder are still 
used in the delta to control yaw. 

All considered, the delta wing or 
some form of it appears to be the plane 
of the future for some time to come. Its 
flight stability, one of its many virtues, 
points out a better gun platform. Its 
outstanding speed and maneuverability 
point out a tremendous destructive 
power. Its all around ease of handling 
through and in supersonic speeds cou- 
pled with all its other fine points sug- 
gest that if not commercially adaptable, 
the delta will at least be the guardian 
angel or the devil of many, if not all, 
world air forces. 


“To me,” said one, “he’s a pain in 
the neck.” 

“Funny,” said the other, “I had a 
much lower opinion of him.” 


Then there were the two little ink 
drops who were very blue because their 
pappy was still in the pen finishing out 
a sentence. 
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus, 
newest and fastest member of our underseas fleet. During welding, 
Worthington heavy-duty turning rolls rotated the hull sections. 


How the world’s first atomic sub was welded 


Welding the hull of the USS Nautilus, world’s first 
atomic submarine, presented a tough problem. 


set-up is also being used in the construction of the 
nation’s second atomic sub, the USS Sea Wolf. 


Submerged-are automatic welding seemed to be ideal 
for the job. Question was—could you rotate the hull 
sections of the Nautilus to take advantage of this fast, 
high-quality welding method? 

Worthington’s answer to General Dynamics Corpo- 
ration’s Electric Boat Division, builder of the Nautilus, 
was the largest turning roll ever built. 

The result? Welding of the Nautilus hull was accom- 
plished in record-breaking time — and cost less than 
originally estimated. Unchanged, the Worthington roll 


Turn-_ng rolls for submarines aren’t all that Worth- 
ington makes. The long list of Worthington-designed, 
Worthington-built equipment includes air conditioning 
units, construction machinery, compressors, Diesel en- 
gines, steam power equipment and, of course, pumps 
of all kinds. For the complete story of how you can fit 
into the Worthington picture, write F. F. Thompson, 
Manager, Personnel and Training, Worthington Cor- 
poration, Harrison, New Jersey. You may be glad 
you did. 
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See the Worthington representative when he visits your campus 


WORTHINGTON 


See the Worthington 
Corporation exhibit in 
New York City. A lively, 
informative display of 


product developments Ayan 

for industry, business and oo * . SS 
ETT SOUT fe 3 AAAS 

the home. Park Avenue = hs, CIR 


and 40th Street. 


When you're thinking of a good job—think high—think Worthington 


AIR CONDITIONING AND REFRIGERATION - COMPRESSORS » CONSTRUCTION EQUIPMENT + ENGINES + DEAERATORS + INDUSTRIAL MIXERS 
LIQUID METERS » MECHANICAL POWER TRANSMISSION + PUMPS - STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES * WELDING POSITIONERS 
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Sand Castings 


by Paul Davis, I. E. ‘56 


Much ado is given to the study of 
various meanings of words in the classi- 
cal study of logic. An example of the 
ambiguity of words is found in the 
phrase “‘sand casting.” To one not fa- 
miliar with technical terms this phrase 
might mean the action of throwing the 
common grains of sand that one might 
ordinarily find on a beach. 

Assuming that your knowledge of 
throwing sand is sufficiently complete, 
let us give you some ideas about the 
technical meaning of sand casting here 
in our country. 

Generally speaking, sand casting is 
the process of forming patterns or molds 
of sand and pouring molten metal into 
these forms. This allows the liquid met- 
al to assume the predetermined shape 
i.e. that of the mold; when the metal 
has hardened the sand readily can be 
removed, leaving the desired form. It 
can be seen that a great number of 
things can and are being made by the 
process. 

In a manner of speaking, foundries 
had their beginning in blacksmith shops 
of old. The art of forging with tongs, 
bellows and hammer goes back to Egyp- 
tian times. And perhaps the greatest 
discovery of the transition from the 
stone to the iron age was that of Da- 
mascus steel. Iron and steel then moved 
onward towards the goals of that age. 
If forms of armor, arms and so forth 
spread through the Middle East and up 
through France and across the channel 
to England. 

It was in England that the idea of 
foundries took permanent growing roots. 
By this time America was a young coun- 
try and eager to accept any methods to 
help develop her resources fully. 

For a long time the foundry was a 
dirty, smelly and hot place to work. But 
with the development of America the 
foundry developed into the modern 
plants and factories that General Mo- 
tors, U. S. Steel and other large com- 
panies are proud of. This is not to say 
that small jobbing or custom foundries 
yet are undeveloped, for in fact, auto- 
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motion has made it possible for any shop 
regardless of size to be a pleasant and 
eficient place to work. 


Automotion is the term used to de- 
scribe the type of production that maxi- 
mizes the resource fullness of men, their 
minds and their machines. That is to 
say that automotion brings into play the 
most possible productive power per dol- 
lar of cost. This calls for machines that 
can almost think and men who are cap- 
able of designing and operating these 
machines to their maximum efficiency. 
In the description of sand casting that 
follows, automation will be assured. 


Sand and metal. These are the main 


constituents of the casting industry. 
Here again rises a question similar to 
the age old problem of the chicken or 
the egg. As to which is more important, 
sand or metal, it’s hard to say. Let us 
assume that the beginning of our cycle 
is sand. 

The type of sand depends entirely 
upon its use. It is used as backing or 
facing sand i.e. the body or skin respec- 
tively of the mold. It can be used as 
either the mold itself or as cones inside 
the mold which cause openings of de- 
sired shape in the castings. Naturally, 
the type of metal to be poured has a 
great deal to do with the type of sand. 
That it to say, when pouring high tem- 
perature metals such as steels and alloys, 
we need a stronger mold than when 
pouring metals that melt at much lower 
temperatures. In general, the sand used 
is one of the various combinations of 
sand, binder and water. The binder may 
be of a clay, oil or cereal type. Each 
particular characteristic sand type for a 
specific purpose. 

The sand is received into the plant 
by boxcar or truck. The binder arrives 
in smaller amounts and the water comes 
via plant facilities. After receiving, the 
sand and its components are combined 
according to the properties desired. This 


is done in a muller, a huge mixing 
machine. 
The sand, with a constant water 


content, then is moved by conveyers up 


These hot castings are going into the furnace to be annealed. 
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°o a temperature controlled room. From 
the storage room the sand is taken by 
sonveyers to the various overhead hop- 
sers which are directly above each 
nolding station. 


The two main parts of a molding 
station are a man and a machine. The 
man’s qualities may range from semi- 
skilled to skilled laborer, depending 
upon the complexity of the machine. 


Automation machines are able to do 
a great number of complicated tasks. 
In general, the operator reaches up and 
releases the mechanism that allows the 
proper amount of sand to fall into the 
flask which fits on the machine. The 
flask is no more than a wooden or metal 
form, generally rectangular, into which 
sand is packed around the pattern of 
the desired casting. The machine then 
packs the sand to the right strength 
around the pattern. Now some machines, 
just like people, do a better job than 
others. They may pack the sand, re- 
move the pattern, roll the whole flask 
over to remove intricate patterns and 
other things that were heretofore done 
by hand. The flask with finished mold 
then is removed from the machine and 
the process repeats itself. 

The completed mold must have the 
following characteristics in order to pro- 
duce good castings: strength, porosity, 
collapsibility. Strength to withstand the 
force of the running hot metal. Porosity 
in order to allow gases formed to escape. 
Collapsibility to facilitate the easy re- 
moval of sand after the casting has 
The sand is capable of doing its par- 
ticular job due to its combinations in 
various percentages with water and 
binder. After the sand has performed 
its important functions, the rest of the 
over-all operation is up to the metal 
itself. 

The importance to the various jobs 
that metal can perform is so obvious 
and so lengthy that we refrain from 
reproducing it here. Let is suffice to 
say that our very lives as we know 
them today depend upon metal in some 
form. Just how well metal performs 
its various jobs is important to you as 
an. individual. 

A closer inspection will clearly re- 
veal, however, that no one metal can 
Jo all the jobs that metals are expected 
and depended upon to do. This leads 
-o the question: what metals do we 
have at our disposal generally to do 
the various distinct jobs that must be 
Jone? 

The great variety of metals roughly 
s divided into two main divisions. Fer- 
‘ous and nonferrous substances. These 
ire the types of metals and their alloys 
-hat are used in foundries throughout 
-he world. The name ferrous comes 
from Latin and it is symbolic of iron. 

The first of the divisions in the 
ferrous group. Due to its size and var- 
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iety this class is divided itself; even 
these divisions are large enough to allow 
further subdivision. 

When a product is designed to do 
or perform a certain function, the de- 
signer always uses the metal that will 
give the maximum service. Along with 
service, cost of materials is an impor- 
tant consideration. Sometimes the cost 
and service are fairly well taken care 
of but the practibility of operation is 
out of phase with the situation. So 
there are three things that govern what 
metal should be used in a_ particular 
case: service of usefulness, cost, and 
practicability of manufacture. 

After the type of metal is decided 
upon and the sand is ready, the process 
of casting actually begins. The metal 
is charged into the furnace of the type 
most suitable for the metal being used. 
Some furnaces in use are carbon arc 
(electrically operated) and the cuola, 
a coke oven. The metal is heated to 
the pouring temperature in the furnace. 
When it is ready the furnace is tapped 
into a waiting vehicle capable of trans- 
porting the molten metal to the spot 
where the metal is poured into the 
molds. 

When the metal arrives it quickly 
is poured into the molds to form the 
desired shape. 

After the metal has hardened the 
sand is removed and the casting is 
cleaned. The casting is removed at the 
shake out station. The sand goes to be 
prepared again or discarded. The cast- 
ing is cooled and the adhesive sand re- 
moved by sand or air blasting. The 
casting then is taken to have its rough 
edges removed. After the final cleaning 
the casting is given its final inspection 
and prepared for shipment to the cus- 
tomer. 


How Far Does the Dog Go? 


Two pedestrians walk along the 
same road in the same direction. The 
first, walking at 4 miles an hour, starts 
out 8 miles in advance of the second, 
who walks at 6 miles an hour. As they 
start, the dog of one of them leaves 
his master and sets off for the other 
man at 15 miles an hour. As soon as 
he reaches the second man, the dog 
returns at once to his master, and so 
he continues to run back and forth un- 
til the second man overtakes the first. 

How far did the dog travel? 


Solution: 


It will take the second man 4 hours 
to overtake the first. The dog, running 
at 15 miles per hour for this time, will 
travel 60 miles. 


You are a dear, sweet girl 
God bless you and keep you. 
I wish J could afford to. 


TRANSISTOR & 


DIGITAL COMPUTER | 


applied to the design, development 
and application of 


AUTOMATIC RADAR DATA 
PROCESSING, TRANSMISSION 
AND CORRELATION IN 


LARGE GROUND NETWORKS 


ENGINEERS 
& 
PHYSICISTS 


Digital computers similar to the successful 
Hughes airborne fire control computers 
are being applied by the Ground Systems 
Department to the information processing 
and computing functions of large ground 
radar weapons control systems. 

The application of digital and transistor 
techniques to the problems of large ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart- 
ment. Engineers and physicists with experi- 
ence in the fields listed, or with exceptional 
ability, are invited to consider joining us. 


fields include 


TRANSISTOR CIRCUITS 
DIGITAL COMPUTING NETS 
MAGNETIC DRUM AND CORE MEMORY 
LOGICAL DESIGN 
PROGRAMMING 


VERY HIGH POWER MODULATORS 
AND TRANSMITTERS 


INPUT AND OUTPUT DEVICES 
SPECIAL DISPLAYS 
MICROWAVE CIRCUITS 


RESEARCH AND 


DEVELOPMENT LABORATORIES, 


Culver City, Los Angeles County, California 


Relocation of applicant must not cause 
disruption of an urgent military project. 
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Shot 


Peening 


by Millard K. Darnall 
Ag. E. ‘56 


Although shot peening now has out- 
grown the experimental stage and_ is 
being used extensively on many types 
of parts and structures, it is a relative 
new process of lengthening the life of 
metal. This method is approximately 
seventeen years old. The Theoretical 
and Applied Mechanics Department 
here at Illinois was one of the first to 
do any experimenting with it. 

Shot peening is the name tor the 
process of striking the surface of struc- 
tural metals and metal machine parts 
with small metallic shot by an air blast 
or rotating blade. The shot causes a 
deformation in the crystalline structure 
of a shallow layer of the metal. The 
crystalline structure of the shallow lay- 
er on the surface is cold-worked and 
the metal in this zone is strengthened. 


The shot also creates a series of 
shallow spherical indentations which act 
as very mild “stress raiser.’’ Shot peen- 
ing sets up longitudinal and transverse 
compressive residual stresses in the sur- 
face layer also. These residual stresses 
add resistance to tensile stresses set up 
by direct loads and bending’ moments. 


The shot used in this process is 
made of chilled iron and is spherical 
in shape. The shot is made by allowing 
drops of molten iron to fall into water. 
Then the shot is screened according to 
size. The diameter of the shot com- 
monly ranges from 0.016 inch to 0.066 
inch. The sizes of the short are desig- 
nated by numbers. No. 28, for exam- 
ple, is smaller than No. 19. 


Fatigue strength of metals may be 
measured from S-N diagrams in which 
results of a series of tests of specimens 
of structural or machine parts are plot- 
ted with values of stress (S) as ordi- 
nates and number of cycles of stress 
required to cause cracking or fracture 
(N) as abscissas. N is plotted to a 
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logarithmic scale. Figure A shows typ- 
ical S-N diagram of reversed bending 
tests of (1) a hot-rolled low-carbon 
steel, and (2) an alloy steel heat treat- 
ed and then carburized. The specimens 
were approximately 0.300 inch in di- 
ameter. The strengthening effect of 
shot peening was greatest for long en- 
durance, while for less than about 10,- 
000 cycles of reversed bending there 
was very little gain in fatigue strength 
due either to polishing or shot peening. 
This may be partially explained by the 
fact that the yield strength was ap- 
proached and the residual compressive 
stresses set up by shot peening were 
removed by repeated cycles of stress. 
Shot peening is not very effective in 
increasing the 
specimen or a part under direct axial 
stress. 

Shot peening is done by two types 
of machines: air blast machines and 
centrifugal blast machines. They both 
have essentially the same parts and the 
only difference is in the manner of 
which the shot is applied. Below is 
a schematic drawing of an air blast 
machine. The part which is to be 
peened is drawn slowly through the 
machine or slowly turned so the shot 
is applied evenly. 

Many of the shot may break and 
these have to be separated. If the base 
of the minute holes formed by the shot 
is pointed instead of very smooth, the 
effectiveness of the peening is lost as 
the ultimate strength will be reduced 
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fatigue strength of a. 


in that area. Broken shot will cause 
these uneven bases. 

Shot peening cannot be used effec- 
tively to help increase the resistance to 
fatigue of materials with every kind of 
stress applied to them. Where the dam- 
age is due to elastic deformation, shot 
peening is not used because it does not 
change the modulus of elasticity of the 
metal by a great amount. Stiffness in 
metal is measured by the modulus of 
elasticity, therefore the stiffness of a 
member would not be increased enough 
to make it worth while to shot peen the 
member. 

Shot peening would not help pre- 
vent elastic buckling of posts or large 
columns because the buckling occurs 
within the elastic range. When a mem- 
ber buckles after it has exceeded its 
elastic range it is called plastic defor- 
mation. Shot peening increases the re- 
sistance to plastic deformation (yield 
surface of the metal is made harder. 
The case of plastic deformation occurs 
in bolts which become loose after they 
have been loaded beyond the elastic 
limit. This load stretches the bolts more 
than they can contract. The machine 
parts do not expand as the bolts do, 
therefore the bolts are loosened. 

Fracture is another form of fatigue 
in metals for which shot peening is 
used very satisfactorily. Fracture of 
metals is a continuous process which 
starts with a very minute crack. This 
crack is due to the exhaustion of the 
ductility of material. The stress at a 


SHOT SEPARATOR 


- EXHAUST VENTILATION 


SHOT ELEVATOR 


SHOT RECLAIMER 


ROTATIVE WORK TABLE 


GRAVITY HOPPER 


TYPICAL GRAVITY - INDUCTION PEENING MACHINE 
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brand 
new 
world 


As a major step in its pace-setting program of 
advance planning, The Glenn L. Martin Company 
has expanded its operations into the field of 
nuclear power. 

This means that a top team of scientists, physi- 
cists and engineers is being integrated under the 
Martin method to carry on a planned, long-range 
program in this tremendous new science. 

There are exceptional opportunities for creative 


engineers. 
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sharp edge of an object or the critical 
point, is larger than at any other point 
of the piece of metal. The concentrated 
stress causes the crack to increase which 
in turn increases the stress. The shot 
peened metal is covered with a com- 
pressed layer which prevents the forma- 
tion of tensile cracks. Cracks cannot 
start in or propogate into a compressed 
layer. 

Now that shot peening has outgrown 
its experimental stage, the list of parts 
which are being successfully shot peened 
is endless and constantly expanding. 


Nickel-Chromium-Molybdenum 
Steel Corburized 
\ 


Stress-Thousand ps i 


10,000 10 Million 


Cycles of Reversed Bending for Frocture 


Cycles of reversed bending for 


fracture. 


Probably the best known and most 
widely used shot peened part is a com- 
pression coil spring. Springs made of 
wire sizes ranging from one-sixteenth 
to two and one half inches in diameter 
have been successfully shot peened. Shot 
peening has been found useful in torsion 
bar springs, especially if they are preset 
to increase their ability to carry a load 
without taking a set. It has been found 
that shot peening should be accomplished 
before the presetting. 


When an even longer fatigue life 
of springs is required than can be ob- 
tained by conventional shot peening, 
stress peening can be applied. The 
spring then is shot peened in a _ par- 
tially loaded condition. This produces 
an even higher residual compressive 
stress than can be obtained normally. 
Stress peening also is frequently ap- 
plied to coil springs. 

Other parts which now are _ shot 
peened are: leaf springs (usually just 
on tension side), oil well drill pipés 
(can be done on the inside or on the 
outside or on both sides), axles (the 
spleened end), gears (fillets on the root 
of the gear), connecting rods, crank- 
shafts, and exhaust stacks. 
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An Engineer 
Goes Thru... 


HELL 


Three men—a lawyer, a doctor, and 
an engineer—appeared before St. Peter 
as he stood guarding the pearly gates. 


The lawyer stepped forward—with 
confidence and assurance he proceeded 
to deliver an eloquent address which 
left St. Peter dazed and bewildered. 
Before the venerable 
cover, the lawyer quickly handed him 
a writ of mandamus, pushed him aside 
and strode through the open portals. 


Next came the doctor. With impres- 
sive dignified bearing, he introduced 
himself: “I am Dr. Brown.” St. Peter 
received him cordially. “I feel I know 
you, Dr. Brown. Many who preceded 
you said you sent them here before their 
time. Welcome to our city!” 


The engineer, modest and diffident, 
had been standing in the background. 
He now stepped forward. “I am looking 
for a job,” he said. St. Peter wearily 
shook his head. “I am sorry,” he replied, 
“Wwe have no work here for you. If you 
want a job you can go to Hell.” 


This response sounded familiar to the 
engineer and made him feel at home. 
“Very well,” he said, “I have had hell 
all my life and I guess I can stand it 
better than the others.” 


St. Peter was puzzled. ‘Look here, 
young man, what are you?” “I am an 
engineer,’ was the reply. “Oh, yes,” 
said St. Peter. “Do you belong to’ the 
Locomotive Brotherhood?” ‘‘No, I am 
sorry,’ the engineer responded apolo- 
getically, “I am a different kind of en- 
gineer.” “I do not understand,” said 
St. Peter, “what on earth do you do?” 

The engineer recalled a definition 
and calmly replied: “I apply mathe- 
matical principles to the control of nat- 
ural forces.” This sounded meaningless 
to St. Peter and his temper got the best 
of him. ““Young man,” he said, “you can 
go to Hell with your mathematical prin- 
ciples and try your hand on some of the 
natural forces there!” 

And it came to pass that strange re- 
ports began to reach St. Peter. The ce- 
lestial denizens, who had amused them- 
selves in the past by looking down upon 
the less fortunate creatures in the In- 
ferno, commenced asking for transfers to 
that other domain. 

The sounds of agony and _ suffering 
were stilled. Many new arrivals, after 
seeing both places, selected the nether 
regions for their permanent abode. Puz- 
zled, St. Peter sent messengers to visit 


Saint could re-. 


Hell and report back to him. They re- 
turned, all excited, and reported to St. 
Peter: 

“That engineer you sent down there,” 
said the messengers, “has completely 
transformed the place so that you would 
not know it now. He has harnessed the 
fiery furnaces for light and power. He 
has cooled the entire place with artificial — 
refrigeration.” 

“He has drained the lakes of brim- 
stone and has filled the air with cool 
perfumed breezes. He has flung bridges 
across the bottomless abyss and_ has 
bored tunnels through obsidian cliffs, 
He has created paved streets, gardens, 
parks and playgrounds, lakes, rivers and 
beautiful waterfalls. 

“That engineer has gone through 
‘Hell and has made of it a realm of 
happiness, peace and industry.” 

Reprinted from News Letter of Asso- 
ciation of Professional Engineers of the 
Province of Ontario, Canada. 


MACHINES IN MOTHBALLS 

The Air Force will mothball 110,000 
of its present 120,000 production ma- 
chines at termination of present con- 
tracts. Tools will be stored either near 
present users’ plants or in government 
warehouses. 


SHIPS IN SECTIONS 

According to a publication in the So- 
viet shipping industry, the Russians have 
developed an entirely new method in 
general ship overhauling. After the ship 
is checked for needed repairs, it is “‘sec- 
tionalized,”’ or cut into two and three- 
dimensional sections, then hoisted to ma- 
chine shops on the shore where special- 
ists cut out the parts to make repairs. 


HOT WATER 
Radioactive water is being used in 
paint research to measure moisture pene- 
tration of protective coatings. Paint con- 
cerns believe it might aid in the devel- 
opment of house paints. 


BIG BUSINESS 
One of the nation’s largest Steel firms 
expects to furnish about 600 tons of 
steel for each million dollars spent on 
toll roads. 


A young hopeful wrote his first novel 
and submitted it to a great publishing 
house. He called it “Why Am I Liv- 
ing?” In a few days he received the fol- 
lowing message from the publisher: 
“Under separate cover I am returning 
your novel “Why Am I Living?” The 
answer to that is simple. Because you 
didn’t bring it in personally.” 
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Techno-cutie of the Month... 


FEBRUARY, 1955 


February's Techno-cutie is Miss Jo Bellmar. Among Jo's many campus 
activities are the University Choir, Oratorical Society, and Sigma Alpha lota 
(professional music fraternity). As a music education major, Miss Bellmar finds 
time for sports, hobbies, and science fiction. She enjoys league bowling, 
swimming and is a faithful football and basketball fan. 

In the Homecoming Queen’s court, Jo represented Miss Purdue. Among 


her qualifications are the following: 


Age: 20 Weight: 55 xqs units 
Height: 152 xqs units Tape Dimensions: 83—57.5—83 xqs units 


This luscious brown hair, brown eyed girl is not officially attached at 


presstime. 


—Photo 


by 


Dave Komyatt 
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A Preview of 1955... 


Engineering Open House 


by Dick Chester, Met. E. ‘54, and Don Kesler, E. E. ‘56 


For 363 days out of the year the 
campus north of Green Street is quiet 
and inhabited only by the engineering 
students. During the other two days of 
the year the engineering campus is filled 
with milling crowds of people, the purr 
of machinery, and the flickering of elec- 
trical apparatus. These two days repre- 
sent the annual Engineering Open 
House. 

It is during these two days that each 
engineering school and society opens its 
doors to the public. Each school tries 
to out do the others with displays of 
complicated apparatus that awe _ the 
crowds of spectators. The Open House 
offers displays in every type of engi- 
neering taught at Illinois. At this time 
the public may spend an _ educational 
day or two, wandering from one build- 
ing to the other seeing hundreds of dis- 
plays, which include everything from 
the making of delicate pottery in the 
Ceramic Building to the breaking of 
concrete cylinders in the Talbot Labora- 
tory. 

The Open House of 1955 will be 
held on Friday and Saturday, March 
11 and 12. To the outsider only the 
surface of the Open House is visible. 
They do not see the hours of work 
which went into the planning and run- 
ning of the Open House. Work on the 
Open House was started during the 
first semester by a small group of stu- 
dents and faculty. This working force 
has been growing in number constantly. 
By the time the Open House is in prog- 
ress, this force will include almost every 
student and faculty member in the En- 
gineering College. 

Work on the Open House was started 
by the general chairman, Dick Bemis, 
in September 1954. Dick appointed a 
group of students, each a chairman in a 
certain phase of the arrangements. Those 
appointed: Bruce Burgess, secretary- 
treasurer; Ken Padgett, program com- 
mittee; Stan Freiberg, publicity; James 
McMahon, St. Pat’s Ball; Robert 


Walker, physical arrangements. 
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These men worked together making 
the primary arrangements and laying 
the foundation for the vast amount of 
planning and co-ordination which went 
into the Open House. A number of 
students were appointed to each com- 
mittee to assist the chairman in his num- 
erous tasks. Right before Christmas a 
representative from each department 
joined the above mentioned group. 


* 


tion. These productions were quite suc- 
cessful, and they were staged every 
year up into the thirties. 

The first all - Engineering Open 
House was held in the spring of 1920. 
Another was held the following year, 
and they became a standard on the cam- 
pus. They were held every two or four 
years until they were interrupted by 


World War II. The first Open House 


A view of the tractor laboratory showing a tractor ready to be tested on the 
dynamometer with other tractors and equipment in the background. 


‘These representatives worked together 
to co-ordinate the actual displays of each 
department into what the spectators will 
see as a well knit Open House. 

The history of the Engineering 
Open House is a long and colorful one. 
The idea was first conceived by the 
Physics Department in 1906 when they 
held an exhibit. In 1907 the E. E. de- 
partment picked up the idea, and in 
order to make money for a memorial 
to Robert Fulton, they staged a produc- 


after the war was held on March 31- 
April | of 1950. The second one after 
the war was held on the week end of 
March 14, 1952. It was such a large 
success that it was decided to hold one 
every year. So now the Open House 
has become an annual affair on the cam- 
pus. 

The route for the Open House has 
been set up in the form of a circle. The 
spectators may start in any building, and 
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by following the route will be able to 
see all the exhibits without any repiti- 
tion. The route and a list of the dis- 
plays to be found in each building will 
be found in the Open House program. 


For the benefit of the spectators, 
information desks will be set up at the 
entrance of every building. Lunch 
stands will also be operated for those 
attending the Open House who are not 
on diets. Many other services have been 
arranged for the benefit of the public. 


Some of the outstanding exhibits to 
be found in each of the buildings are 
as follows: 

Metallurgy Laboratory — Here you 
will be able to see the fabrication of 
metals into useful forms. Films will be 
shown which carry the metal from the 
ore stage to the forms used by every- 
one. They will show the many processes 
used in the extraction of the metal from 
the ore, and the fabrication of these 
metals into useful forms. 

In the furnace room, metals will be 
melted and cast into ingots. Also the 
effects of heat treating these metals will 
be demonstrated. Many devices used in 
the inspection of metals for impurities, 
flaws, and their constituents will be dem- 
onstrated. 

Mining Laboratory — Scale models 
of various mining methods will be ex- 
hibited. Demonstrations will illustrate 
various ways in which ores are concen- 
trated and separated from gangue ma- 
terial. There will also be a display of 
the important minerals found in this 
country. A tour will take you through 
some of the most modern mine ventila- 
tion equipment used in this country. 
This department has one of the noisest 
exhibits found in the Open House. It 
is the test for the explosibility of coal 
dust, flour, and sulfur. 

Ceramic Engineering — A demon- 
stration will show the steps used in the 
making of bricks. There will also be 
an exhibit depicting the values of porce- 
lain enamels and demonstrations of 
enamel applicability. Steps in the mak- 
ing of dinnerware and some of the prop- 
erties of ceramic whiteware will be 
shown. One exhibit will show the de- 
velopment of glass through research and 
engineering into verstaile material. 

Railway Wheel Laboratory — Here 
you will see some of the tests made on 
railroad wheels in order to provide bet- 
ter service in the future. 

Foundry—There will be demonstra- 
tions showing the making of sand molds, 
and the methods used in casting vari- 
ous metals. Cast iron will be poured 
many times throughout the day. There 
will also be samples of the castings dis- 
tributed. 

Talbot Laboratory — This is one of 
the most fascinating exhibits in the 
Open House. Many different types of 
materials will be tested as to their 
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stresses and strains. The testing ma- 
chine used is one of a capacity of 3,000,- 
000 Ibs. You will be able to see many 
different types of interesting demonstra- 
tions and experiments pertaining to the 
flow of liquids. 

Transportation Buildin g—This 
building will contain exhibits showing 
the methods used in making engineering 
drawing. One exhibit will contain over 


ing. The exhibit will include displays 
of farm mechanization, rural electrifi- 
cation, and soil conservation. The tool 
design laboratory will have a display 
of tools and production plant layouts. 


Aeronautical Engineering Laborator- 
ies—The wind tunnel will be in opera- 
tion during the Open House to demon- 
strate lift, drag, and air flow. There will 
be cutaway models of various types of 


This power unit is for one of the testing machines located in Talbot Lab- 
oratory. The stresses are supplied to the specimen through jack screws. 


fifty different types of slide rules, and 
another display the nineteen patent 
drawings which “have changed civiliza- 
tion.”’ 

Physics Laboratory — This exhibit 
will be highlighted by a half-hour lec- 
ture and demonstration of some of the 
primary principles of physics. Two ex- 
tensive displays will deal with polarized 
light and the modern physics of atomic 
and nuclear energies. 


Chemical Engineering Building 
—There will be exhibits which deal 
with almost every branch of modern 
chemistry. One will show the diffusion- 
al properties of various elements by the 
use of radioactive tracers. An absorp- 
tion tower will be operated to illustrate 
the principle of separation of two gases. 
Movies will be shown throughout the 
day. 

Mechanical Engineering Laboratory 
~The mechanical laboratory will fea- 
ture a cutaway model of a jet aircraft 
engine, apparatus for testing air condi- 
tioning systems, and a high altitude 
chamber. The Agricultural Engineer- 
ing display will be held in this build- 


airplane engines. 

Electrical Engineering—This  build- 
ing will be filled with many interesting 
devices. There will be a real flying 
saucer, the simplest motor in the world, 
man-made lightning, and a TV camera 
and receiver setup. You will have a 
chance to match your wits against an 
electrical brain, and try your luck on 
the kissometer. 

Civil Engineering—Here you will 
be able to see the part the civil engi- 
neer plays in the construction of the 
many buildings, roads, and _ bridges 
which we all use. There will be models 
and pictures of some of the famous feats 
of construction. The basic principles of 
surveying will be explained to you. 

The Open House of 1955 will be 
a treat for everyone regardless of age. 
The displays will awe and please you. 
This will be a very enjoyable way to 
learn a little more about the great part 
that engineers play in our everyday life. 
There is no reason why everyone should 
not be able to spend an enjoyable and 


educational day at the Engineering 
Open House of 1955. 
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THE FACTS OF LIFE 


FOR YOUNG ENGINEERS 


by W. T. Nichols, Monsanto Chemical Company 


When Commencement is over, engi- 
neering graduates report for duty with 
a new employer with very little real 
understanding of what opportunities are 
open to them, what will be required of 
them and how they will have to be- 
have in order to succeed in accordance 
with their ambitions. Too much is left 
to chance and circumstance. In most 
cases, a man has incurred obligations and 
responsibilities of a rather serious sort 
by the time he wakes up to the facts 
and is no longer very free to exercise 
discretion in choosing a path of personal 
development. Almost all engineering 
graduates work for a salary in commer- 
cial, industrial or government organiza- 
tions. It is with this group that I shall 
deal in the remarks which follow and 
more particularly with the segment that 
works in industry. 


Most of us never are entirely free, 
all our lives, to make just those choices 
that might suit us best at the time. We 
have to compromise all through life and 
since this is so, it is good to learn how to 
compromise constructively. The import- 
ant thing, it seems to me, is to compro- 
mise consciously and in the light of the 
facts rather than blindly, being pushed 
around by circumstances. In the case of 
engineering graduates, this is especially 
important for the fact is that there is 
infinite variety in the kinds of oppor- 
tunity open to men trained in the engi- 
neering discipline. In our very complex 
American economy, technical aspects 
have become so important that men with 
engineering training have invaded every 
area of corporate activity and have 
reached every echelon of corporate man- 
agement, including the very top. 


How should a young man go about 
the job of succeeding? This brings up, 
at once, the question—What is success ? 
To different people it means different 
things. I have pointed out at some 
length, elsewhere, (1) that it is of para- 
mount importance to know what you 
want out of life. Your idea of success 
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may eventually mean more prestige than 
money, more comfort than position. Us- 
ually, a young man just embarking on 
a career thinks of success in terms of 
progress in his profession, advancement 
in a business organization, gaining a 
good reputation and the respect and ad- 
miration of his fellows. One of the most 
articulate engineers of all time was the 
late Wilyliam E. Wickenden. Some of 
his writings have been collected under 
the title ““A Professional Guide for Jun- 
ior Engineers’ (2). These make fas- 
cinating reading for men just about to 
embark on a career. Says Dr. Wicken- 
denve a the young engineer must 
have as he enters upon his career, and 
certainly must develop consciously and 
progressively as he pursues his career, 
some very specific qualities. Some of 
these qualities are quite homely, some 
are quite rigorous. They include: Cour- 
age and integrity, a strong purpose and 
determination, a thirst for knowledge, 
imagination, sound judgment, accuracy 
of thought, instinct for economy, the 
habit of thinking back from effect to 
cause, aptitude for leadership, ingeni- 
ousness, and the capacity for hard 
work.” As he discusses these qualities 
more fully it becomes very apparent that 
success by any definition is not really a 
matter of luck, though chance may some- 
times be quite influential. Good manage- 
ment of your career is certainly a safer 
bet. 


Engineering is an art and therefore 
must be learned by practice. A neo- 
phyte Bachelor of Science in Engineer- 
ing is not an engineer, may his grades 
be ever so high. Actually, comparatively 
few engineering graduates spend their 
careers in professional engineering. 
Large numbers of graduates start out 
in assignments where there is_ little 
chance to learn the engineering art but 
where engineering training is useful and 
necessary. A great many such jobs are 
in production supervision and sales and 
there are many fine opportunities for 


men well adapted to these sorts of ac- 
tivities. For those most interested in the 
theoretical aspects of engineering, all 
kinds of splendid research opportunities 
are available. Where a man has strong 
leanings toward the application _ of 
theory to practice, engineering groups 
of several kinds offer all manner of 
chances to learn and practice the art of 
engineering. For those who feel deeply 
that they wish to learn the art of engi- 
neering, even though they may not ex- 
pect to make a lifelong career in pro- 
fessional engineering, it is obviously 
wrong to start out in an assignment such 
that engineering knowledge quickly 
slips away and is forgotten. 


It is important to realize that no one 
else is going to do your thinking for 
you. Your new employer knows no more 
about you than you know about him. He 
has probably classified you on the basis 
of a relatively brief interview. If he 
needs a man for production supervision 
or sales or research or engineering and 
you seem to fit, you may get the job, 
but such an assignment may not lead 
you in the direction you want to go. 
While an employer is naturally anxious 
to have you in a job you like and where 
you will be happy, he cannot read your 
mind. The primary responsibility for 
your progress will always be yours. If 
you wind up as a routine draftsman or 
a clerk when you could have handled 
much greater responsibilities, the blame 
cannot be placed on your employers. 
Even in big companies that have elabor- 
ate personnel organizations and _plenti- 
ful training programs, the burden is on 
the man himself to find his kind of suc- 
cess and right path to his chosen goal. 

Job satisfaction is important. No one 
can be truly happy or even fairly effec- 
tive unless his job gives real satisfaction. 
There are two primary approaches. One 
is to find a worthwhile course of devel- 
opment that fits your characteristics. 
The other is to alter your characteristics 
to fit some worthwhile course of devel- 
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opment. In most cases, some of each is 
required. Early training and family en- 
vironment are influential factors in de- 
termining personal characteristics. A boy 
brought up under certain circumstances 
may largely lack the ability to maintain 
warm personal relations with other peo- 
ple. Such a person might be most com- 
ifortable, if left to his own devices, if 
he works at a job in which he has little 
‘or no contact with others and in which 
he can succeed without the cooperation 
of others. It is important to realize that, 
increasingly, technical work involves 
team work. “Lone-wolf” assignments 
are rare. This means that, increasingly, 
engineers must develop skill in human 
relations. 


_ There are people who are happiest 
and most satisfied when they have tech- 
ical responsibility and authority, rather 
than supervisory responsibility and au- 
jthority. Such a person might by choice 
for by accident devote his career to a 
lrelatively narrow field of engineering 
jactivity. For example, a man might be- 
icome a top authority on a subject such 
‘as steam boilers or steam turbines or 
switch gear or underground water re- 
jsources or fractional distillation or mine 
isafety or soil structure or corrosion. It 
is not difficult to imagine the intense 
jsatisfaction and sense of accomplishment 
which a certain type of mind would de- 
rive from such high attainment. Great 
technical authority can be wielded by 
ithese technical experts and great techni- 
ical responsibility assumed. Many men 
enjoy such a life almost without regard 
‘to the income aspects or organization 
position. As our economy increases in 
‘technical complexity, the more progres- 
sive companies are realizing how very 
valuable great technical expertness is 
and are much more inclined than they 
once were to reward it in terms of both 
money and organization stature. Thus, 
a young engineering graduate might well 
‘consider the advantages of this path of 
development. It is not easy to get started 
on such a career. Few men just out of 
school have any strong devotion to a 
relatively narrow field of engineering. 
‘They are much more likely to be curi- 
ous about all phases and their eventual 
preference is strongly influenced by early 
experiences that are largely unplanned 
and uncontrolled. Opportunities to spe- 
cialize generally come along later, if at 
all. There does seem to be a tendency 
for employers to work a man into a 
specialized field if the employee is tech- 
nically competent and at the same time 
not strongly inclined toward managing 
the activities of others. As in many 
phases of business life, natural processes 
sometimes bring about happy arrange- 
ments but too much is usually left to 
accident. 


At the other end of the scale is the 
kind of person whose tastes and inter- 
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Lhoroughness.. 


A Key to K & E Leadership 


Thorough knowledge and care of minutest detail 
were essential to the designing of the sturdy, ac- 
curate Paragon® Drafting Machine. Draftsmen 
prefer the Paragon, because it is time-saving, 
work-sparing, reliable, easy to operate, and be- 
cause they don’t have to treat it with kid gloves. 
Thoroughness is one of the keys to K&E leader- 
ship in drafting, reproduction, surveying and 
optical tooling equipment and materials, in slide 
rules and measuring tapes. 


KEUFFEL & ESSER CO. 
New York ° Hoboken, N. J. 


Chicago ¢ St.Louis ¢ Detroit 
San Francisco @ Los Angeles ¢ Montreal 
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the drawing pencil 
with the Master Degrees 


Now is the time to get the 


Your tools of tomorrow should 
be your tools of today. When you graduate and start 
upon your own career you will find that the top 
engineers, architects and designers use CASTELL— 
either the famous wood pencil or LOCKTITE Holder 


CASTELL is smoother, stronger, lays down greater 
depth of graphite on the drawing. It is uniformly 


You study in a fine school, taught by outstanding 
professors. Does it make sense to work with inferior 
tools? Order CASTELL, world’s standard of quality, 
from your College Store, stationer or art supply store. 


G 


8B to 10H. 


PENCIL CO., INC, NEWARK 3, N. J. 
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| A Tower of 


Opportunity 


for America’s young 

engineers with capacity for 

continuing achievements in 
radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
-..a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 


Here, too, is opportunity for 
the young graduate engineers of 
America... opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities ... to win rec- 
ognition...to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity...its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 


INTERESTING 
ASSIGNMENTS IN— 
Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Antennas 

Telephone and 
Wire Transmission Systems 


Federal 
Lelecommunication 
Laboratories ix 


A Division of International 
Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 
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ests are catholic and who takes readily 
to the task of managing people and pro- 
jects. Men who have real talent along 
these lines are eagerly sought by em- 
ployers since the need is so great and 
because the financial consequences of 
good or inept management are so im- 
mediately and so strikingly apparent. It 
seems to be the case that only a very 
few men have well-developed manage- 
ment abilities in their early years and 
comparatively few -ever develop these 
abilities of their own accord. There is 
great and rapidly increasing interest on 
the part of employers in methods for de- 
veloping management talent. Generally 
speaking, the men who have been suc- 
cessful in the management line have at- 
tained very much higher remuneration 
and organization stature than those who 


have developed only along technical 
lines. 
The great majority of engineering 


graduates have grown up in environ- 
ments that produce neither the man 
strongly oriented toward — lone-wolf, 


highly technical activity nor the born 
manager. Most engineering graduates 
fall in-between the extremes. A great 


deal depends upon how soon a man 
works under someone capable of devel- 
oping his abilities and = correcting his 
faults. Employers are showing evidence 
of much improved understanding and 
handling of these matters and opportun- 
ities for planned, on-the-job  develop- 
ment of men to meet industry's needs 
are increasing rapidly for engineering 
graduates as tor others. 

While there is room for more and 
better engineering technical experts and 
always a great demand for engineer- 
ing-trained management experts, the 
great majority of engineering graduates 
must find their careers in the area be- 
tween these extremes. The reasons for 
any particular individual spending his 
working career exactly as he happens to 
do are usually pretty complex. Almost 
all men are naturally indolent. Only the 
exceptional men are willing to work 
really hard without any special prodding 
trom outside. Consequently, it is easy 
to stand out from the great mass of em- 
ployees if you are less indolent than the 
average. If you have average ability and 
work really hard, you can progress rap- 
idly, A question of habit, rather than 
any deep-seated aversion from work, is 
involved. Any young engineering grad- 
uate who puts work ahead of everything 
else will move along much faster than 
those who do not. Social pressures are 
against this. Generally, it is much like 
school-days. ‘The devoted student some- 
times fears ridicule. The fact is that 
there is a kind of enjoyment to be had 
trom intensive application to your work 
that must be experienced to be appre- 
ciated. It beats athletics or spectator 
sports or purely social events, although 


these are fine in their place. The rank — 


assigned to work will usually determine 
your fate more than any other single 
decision. Distractions are plentiful in 
the form of recreational activities, at- 
tractive young ladies and the like. While 
these have their own importance in the 
scheme of things, improper emphasis may 
prevent or fatally delay advancement 
opportunities. 

Engineering training is a great asset 
but certain characteristics that seem 
highly desirable in the engineering stu- 
dent can become obstacles to progress. 


Seldom do engineers have all the facts _ 


before it is necessary to make important 
decisions. The born engineer’s strong 
desire is to be “logical” and_ factually 
correct at all times. He fears getting 
the “wrong answer” if not in possession 
of all the facts. Engineers in industry 
have to take intelligent risks or get left 
behind. 
volve human relationships in which the 
factual or coldly “logical” approach is 
useless. Engineering training, per se, can 
furnish us with a basic understanding 
of physical science and its application to 


the work-a-day world but to make gcod | 
use of engineering training to get things | 
done we must learn those things which | 
were called “The Unwritten Laws of | 
Electric's - 


Engineering’ by General 
W. J: King (3). In that entertaining 
and enlightening dissertation the author 


Furthermore, our activities in- | 


states that in any engineering organiza- - 


that, 
indivdual 


could be observed 
obstacles to success of 


tion it 
chiet 


“the : 


engineers or of the group comprising 4 : 
unit were of a personal and administra- - 


tive rather than a technical nature. Ht 


was apparent tht both the author and | 
his associates were getting into much | 
more trouble by violating the unwritten | 


laws of professional conduct than by 
committing technical sins against the 
well-documented laws of science.” 


Exercise in higher mathematics is of 


unquestionable value in training the 


( 


mind and in developing understanding | 


of the evolution of engineering theory 


but the language of practical engineer- | 


ing is simple arithmetic. We are indebt- 


ed to the theorists that this is so and | 


practice as we 
would be impossible if this were not 


engineering 


true. Engineering graduates, with very! 


know it» 


, 


few exceptions, deal with matters that) 


require more or less technical knowl- 
edge 
sults, 
sense.” 


must develop alternate courses of action 


and make a choice that is reasonable in} 
the light of the known facts and _ the} 


probabilities of the situation. The most 


x | 
successful people seem to be those who} 
can make the best use of engineering| 


knowledge rather than those who know 
most about theory. Independence ot 
thought is an oustanding attribute of a 
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This means that they frequently | 


but which invariably, for best re-} 
involve the application of “‘horse-| 


: 


high-type engineer. Carried to unwise 
extremes, however, “independent think- 
_ ing” may put a man so out of step with 
his organization that his efforts are fruit- 
less. What seems to be independence of 
intellect may actually be merely inabil- 
ity to see and employ the viewpoints of 
_ others. So much industrial thinking and 
decision making depends upon group ef- 
fort that it is necessary to make one’s 
own thoughts fit in with those of others 
to get complex problems solved. For 
success and advancement in even the 
most highly professional branches of en- 
gineering employment development of 
leadership characteristics is necessary. 
The graduating class in an engineer- 
ing school comprises the survivors of a 
pretty selective process. Many have fal- 
len by the wayside. Even so, the class 
will cover the entire gamut of academic 
accomplishment, from those whose 
grade-point average is near perfection 
to those who just squeak by. American 
industry is so complex that there are 
needs for all kinds of people who have 
the engineering background. In almost 
all jobs the man who learns how to be 
a good subordinate and a good team- 
worker, and how to make good deci- 
sions even though all the detailed facts 
are not available will get along much 
faster than the one who bogs down in 
detail because he is afraid of getting 


the wrong engineering answer in the 
absence of fully documented, precise 
data. Academic accomplishment is not 
the whole story behind success in engi- 
neering life. Comprehensive knowledge 
of engineering theory is a tremendous 
advantage and forms a firm foundation 
on which to build. Hard work leads to 
success and enjoyment. Identifying your 
goals and consciously working toward 
them is the best prescription for a happy 
life. 
Recommended reading: 


(1) Illusion of Success. W. T. Nich- 
ols. Chemical Engineering Progress, 
March 1947. (Reprint, 15¢ from E.C.- 
PDS 

(2) A Professional Guide for Junior 
Engineers. W. E. Wickenden. Engi- 
neers Council for Professional Develop- 
ment. 64 pages, $1.00. 

(3) The Unwritten Laws of Engi- 
neering. W. J. King. Mechanical Engi- 
neering, May, June, July 1944. 


Pat went to pay his respects to his 
friend Mike, who had passed away sud- 
denly. Standing at the head of the cas- 
ket, with Mike’s widow alongside, Pat 
remarked, ‘“‘Doesn’t he look wonder- 
ful?” “Why not?” said the widow with 
a shrug, “he was in Miami all winter!” 


An engineering prof was lecturing his 
8:00 class on the virtues of being wide 
awake. 

“T’ve found that the best way to start 
a day is to exercise for five minutes 
afte rrising, breathe deeply, and finish 
with a cold shower. Then I feel rosy 
all over.” 

Just then a sleepy voice was heard to 
mutter from the back of the room, “Tell 
us more about Rosy.” 

Hotel clerk to prospective guest: “I’m 
sorry, but we don’t have room service.” 

Guest: “Oh, that’s all right.” 

Clerk: “You'll have to make your 
own bed.” 

Guest: “That all right.” 

Clerk: “Youll find hammer, saw, 
lumber, and nails in the back room.” 

The ministry is the only profession 
we know of where men really work to 


beat hell. 


Plagiarism: Stealing from an author. 

Research: Stealing from many auth- 
ors. 

“T just bought a skunk.” 

“Where are you going to keep him?” 

“Under the bed.” 

“What about the awful smell?” 

“He'll have to get used to it just like 
did.” 
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The Technograph needs men and 
women interested in gaining experi- 


ence in: 
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Sperry Gyroscope Co. — 
Operates 12 Test Boxes 
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SERIY 
Refrigeration 


Neck, 


Below: Six of the fourteen Frick 
“ECLIPSE compressors installed in 
Sperry Engineering Test Department. 


Long 


WRITING 
MAKE-UP 
ILLUSTRATIONS 
ADVERTISING 
PROMOTION 


Apply at: 
THE TECHNOGRAPH OFFICE 
213 Civil Engineering Hall 


Island, plant of Sperry Co., a 
dozen environmental test cham- 
bers have been equipped with 
cooling and humidity control, 
operated by an elaborate low- 
temperature refrigerating system. 
This was designed and installed by 
Tenney Engineering, Inc., Union, 
N. J., using 14 Frick "ECLIPSE" 
compressors. Temperatures range 
from 100° below zero to 200° 
above. 

Whatever your special cooling 
needs, there's a Frick air condi- 
tioning or refrigerating system to 
meet them with dependability. 
Let us submit an estimate: write, 
wire or phone— 


with a 


For a_ position 
future inquire about the 


Frick Graduate Training 
Course in Refrigeration and 
Air Conditioning. Operated 
over 30 years, it offers a car- 
eer in a growing industry. 
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by Larry Kiefling, M. E. ‘56 


Giant Transformers 

These bushing-type current trans- 
formers are for a Westinghouse 330-kv 
breaker having an interrupting rating of 
25 million kva. As many as 15 of these 
transformers will be mounted on a 
three-pole breaker. Never before has a 
three-pole breaker had to carry more 
than 12, nine being more common. Fur- 
thermore, three of these are used for 
revenue metering, and are unusually 
large to provide adequate cross-section 
of the case to insure the necessary ac- 
curacy. Each transformer is encased in 
Fosterite and contained in its own 
aluminum housing which protects it 
from damage during assembly as well as 
in service. 


Transistors at Illinois 

Transistors—the mighty mites of elec- 
tronics—are moving into a new and 
complicated field which so far has been 
handled entirely by vacuum tubes of the 
ordinary radio receiver so-called ‘“elec- 
tronic brains.” 

Circuits to use transistors in these ma- 
chines now are being studied at the 
University of Illinois by Robert A. Kud- 
lich, graduate electrical engineering stu- 
dent. 

The advantage of transistors over or- 
dinary radio tubes is in their small 
size and low power consumption. Fu- 
ture computers using transistors may re- 
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quire only one-tenth the power of pres- 
ent-day machines. 

The work is supported by the Office 
of Naval Research and an RCA Fel- 


lowship. 


Fifteen 


Circuits being studied by Kudlich ar 
of the direct-coupled type suitable fo 
asynchronous—self - timing—computin; 
machines, of which the Illiac at Illinoj 
is an advanced example. While mos 
commercial machines today are of th 
synchronous type, many technical peo 
ple feel that the asynchronous comput 
ers will be more important in the fu 
ture. 


Transistors, Magamps 


Transistors are available only in wat 
sizes and admittedly are in the baby 
stage of development. Yet research en 
gineers are doing things with them now 
mostly in conjunction with magnetic am. 
plifiers, that are hard for electronic o1 
power engineers to believe. Many 
of these come from a fairly recently 
acquired concept. “The concept that 
while the transistor alone is remarkabl 
and is (with the magnetic amplifier) 
the key to it all, the things achieved by 
the new circuitry it makes possible are 
fantastic, particularly as larger capacity 
crystals become available. 

Transistors, in proper circuits, are 
being used as switches or relays. They 
make possible switches, completely static 
and with indefinite life, having an eff. 
ciency better than 90 per cent comparec 
to the 50 per cent of a class-A ampli- 
fier stage. 

A combination of transistors and Ma. 
gamps can be used to create a time delay 
of any given length. And always the 
accuracy is to one cycle of the basic fre 
quency used. For example, a delay, ever 
of days or weeks, could be provided ac: 


of these transformers are used on a 25,000,000 kilovolt-ampere 


circuit breaker. The transformers can also be used for metering 
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The Torrington Needle Bearing 
is designed for high radial loads 


The many lineal inches of contact 
provided by the larger number of 
small diameter rollers give the 


Torrington Needle Bearing an 


_ unusually high load rating. In 


fact, a Needle Bearing has greater 


' radial capacity in relation to its 


outside diameter than any other 


type of anti-friction bearing. 


Precision Manufacture 
and Unique Design 


The exceptional load capacity of 
the Needle Bearing is the result 
of proper selection of steels, pre- 
cision workmanship to close tol- 
erances, and the application of 
modern anti-friction principles. 

The one-piece shell, which 
serves as the outer raceway and 


retains the rollers, is accurately 


| drawn from carefully selected 


strip steel. After forming, it is 
carburized and hardened. There 


is no further grinding or other 
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1 Illustrates the fact that for a given housing 


°* bore size, a larger and, 


therefore, stiffer 


shaft can be used with Needle Bearings than 
with a roller or ball bearing. 


CAPACITY 
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CAPACITY 


— 1400 
Me 
C- 


2 Shows the greater number of lines of con- 
* tact in the load zone of a Needle Bearing 
compared with a ball or roller bearing. 


operation that might destroy the 
wear-resistant raceway surfaces. 
The full complement of thru- 
hardened, precision-ground 
rollers is retained by the turned- 


in lips of the one-piece shell. 


The small cross section of the 
Needle Bearing allows a large 
shaft which permits a rigid design 
with minimum shaft deflection, a 
factor of utmost importance to 


good bearing design. 


THE TORRINGTON COMPANY 


Torrington, Conn, 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 
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curate to 1/60 of a second, if 60-cycle 
power is used. This same circuit can be 
used as a counter of events, as repre- 
sented by pulses. 

The old dream of a high-frequency 
d-c transformer becomes a reality. Tran- 
sistors, in a relatively simple circuit, can 
convert direct current to a square wave. 
This, being alternating, can be changed 
in voltage and, by full-wave rectifica- 
tion, returned to direct current. Overall 
efficiencies for circuits delivering a few 
watts are about 90 per cent. 


Indicating Mike 

An indicating micrometer providing 
“visible feel” to the user and having a 
range from 0-1,” reading in .0001” is 
announced by the George Scherr Com- 
pany, Inc. 

“Tenths’ are easily and unmistak- 
ingly read from an extra large dial. 
The indicating mechanism controls the 
measuring pressure so that all uncer- 
tainties due to differences in “‘feel’’ of 
individuals are eliminated. The ‘Mas- 
ter Compar”’ indicating micrometer real- 
ly offers what its name implies, namely 
a master-micrometer and a comparator 
combined in one instrument. In addi- 
tion, this tool provides the user, due to 
its ingenious design, with a complete 
set of go and no go gages of one inch 
range, reading in .0O01”. A most im- 
portant feature is that it detects out-of- 
roundness, ovalness and taper. The fact 
that the release button for the movable 
anvil is on the right hand side makes 
it a right hand tool, enabling the oper- 
ator to hold it the conventional way. 


Radically new is the resetting to zero 
which is accomplished by means of a 

screw on the bottom of the housing 
and can be done accurately in less than 
5 seconds. Heavy tungsten carbide an- 
vils and finished hardwood case are 
standard equipment. Larger sizes up to 
4” are furnished with removable indica- 


tor. The price for the 1” size is $95.00. 


Giant Searchlight 


One of the world’s largest and bright- 
est searchlights, capable of throwing its 
beam approximately 120 miles, has been 
shipped to Dallas, Texas. 


The huge light, containing a 2500- 
watt short-arc mercury-vapor discharge 
lamp, will develop 275,000,000 candle- 
power. It has a reflector five feet in 
diameter, stands more than 11 feet high, 
and weighs 1200 pounds. 


The unit was ordered by the Federal 
Sign Co. of Texas. It will be installed 
as an attention-drawing beacon atop the 
new 150-foot-high ornamental tower of 
the Republica National Bank Building 
in Dallas. When in place, the search- 
light will be 598 feet above the street 
level. 


Originally a carbon arc light used as 
an antiaircraft search light during 
World War II, the light was modified 
by the addition of a Westinghouse-de- 
veloped mercury lamp and a rotating 
base constructed of aircraft steel and 
aluminum capable of withstanding 100- 
mile-an-hour gales. A small, one-sixth 
horsepower Westinghouse motor will 
drive the light as it revolves at a rate 


The indicating mechanism of this micrometer eliminates error due to differ- 
ences in feel of individuals. Tenths of thousandths of an inch can be read 
on the dial. (Photo courtesy George Scherr Co.) 
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This five foot diameter searchlight 
is used for advertising. It throws 
its beam for about 120 miles. 


| 
of 12 revolutions per minute from dusk | 
to dawn. 

Attached to the top of the search- 
light is a red aircraft warning beacon, 
lighted by two 500-watt incandescent 
lamps. 


Gas Turbine Helicopters 


Gas turbine engines will give heli- | 
copters twice the power of piston en- 
gines of comparable weight, Harold T. 
Hokanson of the General Electric Com- 
pany told the American Helicopter So- 
ciety recently. 

Mr. Hokanson, who is directing devel-/ 
opment of a Navy helicopter gas tur- 
bine engine at his company’s small. air- 
craft engine department, said weight to’ 
horsepower improvement is just one of} 
the many reasons why gas turbines are’ 
“tailored to helicopter requirements.” | 

Included in Hokanson’s list of ad-4 
vantages were fuel economy, low noises 
level, durability, and _ reliability. | 

In discussing fuel consumption, hes 
said that while the specific fuel con-4 
sumption (pounds of fuel per horse- 
power hour) of a piston engine is rough- 
ly equivalent to a gas turbine engine in 
the major area of helicopter operation, 
the premium gasoline required by a pis- 
ton engine cost two and half times as# 

| 
much as the gas turbine fuel. He pointed? 
out that the reason why a piston en+ 
gine does not show a great specific fuel) 
consumption advantage is that a_ heli 
copter is unique among aircraft  sincé 
most of its normal operation is at full 
or nearly full power. The S.F.C. of 4 
piston engine increases at high powe! 
levels, while the S.F.C. of the gas tur 
bine decreases as power increases and i! 


| 
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To help develop Sta-CLEAN for STANDARD Furnace Oil, the testing apparatus 
shown here was constructed. Running an experiment on the improved oil 
is Dr. Jack A. Williams, a chemist at Standard Oil’s Whiting laboratories. 


HOW TO SOLVE A BURNING PROBLEM! 


Scientists in Standard Oil laboratories work with 
the stimulating knowledge that practical and val- 
uable results will be obtained from their discoveries. 
A recent achievement of Standard Oil scientists is 
now benefiting hundreds of thousands of STANDARD 
Furnace Oil users throughout the Midwest. 


In 1952 our research people undertook the prob- 
lem of finding a method to eliminate oil burner fail- 
ure or inefficiency arising from clogged filters and 


burner nozzles. 


After months of painstaking laboratory work and 
many more months of thorough field testing through- 


out an entire heating season, Standard Oil scientists 
perfected a new, efficient additive—Sra-CLEan. 
Blended into our furnace oil, the new additive acts 
as a detergent, sludge inhibitor and rust stopper— 
all in one. STA-CLEAN assures clean oil filters and 
nozzles—a dramatic contribution to efficient and 


economical heating. 


The development of this remarkable new additive 
is further proof of the progress possible when scien- 
tists are given time and equipment to explore and 
develop thoroughly their ideas. Young scientists 
find such an atmosphere inspiring. 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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STANDARD 
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at its best at full power, he explained. 
Because the turbine wheel attempts 
to extract every last bit of energy from 
the gas stream and convert it to shaft 
horsepower it has the effect of being a 
muffler. For this reason, Hokanson feels 
that a gas turbine engine will be less 
noisy than an equivalent piston engine. 


He predicted that helicopter gas tur- 
bine engines would be reliable and dur- 
able. This prediction, he said, is based 
on General Electric’s previous experi- 
ence with jet engines, notably J47 en- 
gines. J47’s in Korea averaged less than 
one engine removal, due to foreign ob- 
ject damage, for every one thousand 
hours of operation. 

Again citing combat experience of the 
J47 gas turbine, Mr. Hokanson said 
that a gas turbine engine is a rugged 
and reliable piece of machinery. He said 
that J47’s have accumulated operating 
time equivalent to 100,000 times around 
the world with an average of ten times 
around the world per major overhaul. 
“This kind of reliability can and should 
show equally startling results when gas 
turbine engines are powering helicop- 
ters,’ Mr. Hokanson explained. 

The T-58 is a gas turbine engine for 
helicopters which is being developed for 

the Navy’s Bureau of Aeronautics. It 
will be about the size of an automobile 
engine but many times as powerful. 

Mr. Hokanson explained that gas tur- 
bines for helicopters are similar to jet 
engines. Replace the tailcone on a jet 
engine with turbine wheel that can ex- 
tract energy from the hot gas stream and 
you have a gas turbine that could power 
a helicopter, he said. 

Primarily an air breathing engine, 
a hypothetical gas turbine rated at 1250 
horsepower would breathe approximate- 
ly 14 pounds of air per second or 10,- 
400 cubic feet per minute. An average 
man in an average day breathes approxi- 
mately one cubic foot of air per minute 
so it would take at least 10,000 people 
to blow the required hot air through 
the little one and one-half foot diameter 
turbine wheel of this engine for one 
minute of operation. 

Typical compressor blade for such 
an engine would weigh about one-fifth 
of an ounce but it spins so fast during 
engine operation that it would feel as 
if it weighed one-half of a ton. The 
merry-go-round ride that it gets on a 
compressor wheel multiplies its weight 
about 75,000 times. 


Largest Compressor Rotor 


This 18-foot-diameter compressor now 
undergoing final tests, is the largest of 
its type ever built. It will be installed 
in the U. S. Air Force’s new propulsion 
wind tunnel, Tullahoma, Tenn. Built 
at the Pacific Coast Manufacturing 
Plant of Westinghouse Electric Cor- 
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This compressor rotor and its blades will weigh 180 tons. It is used in a 
wind tunnel at Arnold Engineering Development Center. 


poration, their compressor, plus four su- 
personic compressors, will be powered 
by a 216,000-hp single-shaft drive. The 
giant 130-ton rotor is made up of three 
giant discs separated by spacers. When 
the 1200-lb. blades are added to the 
discs, the rotor will weigh 180 tons and 
be 30 feet in diameter. 


Superpowered Radar 


A powerful new radar height-finder 
being made for the U. S. Air Force is 
helping to strengthen defense networks 
of the United States and its allies. 


General Electric engineers say the 
radar’s energy, concentrated in a nar- 
row beam like that of a searchlight, de- 
tects planes three times as far as previ- 
ous units of this type. Exact range is 
classified. 


(Interesting sidelight. The radio en- 
ergy transmitted by the radar is so pow- 
erful that it can light fluorescent lamps 
over a hundred feet away, and can ig- 
nite flashbulbs tossed into the air im- 
mediately in front of the antenna. ) 

The radar height-finder is being used 
together with search radar to detect 
high-flying aircraft and to provide in- 
formation on distance, altitude and 
flight direction. 

The new radar is made in both mo- 
bile and fixed versions and has already 
been supplied in a large quantity for 
use in strengthening the radar fences 
guaiding the North American continent, 
and for defense posts in countries re- 
ceiving aid from the United States 
under the Mutual Defense Assistance 


Pact. Additional units are being pro- 
duced for similar use. 

In Arctic climates the radar is housed 
in a dome-shaped circular structure with 
a balloon-like radome made of woven 
glass fabric impregnated with a rubber 
compound. The radome is supported by 
air pressure, about a half pound per 
square inch, and can withstand winds 
up to 125 miles per hour. The radome 
protects the radar antenna from Arctic 
gales, snow and ice. 


INTEROCEANIC CANAL 

Colombia has announced plans to 
build a 350-mile waterway from the 
Caribbean Sea at Darien Gulf to the 
Pacific Ocean near Buenaventura. The 
$20-million waterway, using the Atrato 
and San Juan Rivers, is expected to be 
a shorter ocean-to-ocean route than the 
Panama Canal for Colombian coastal 
shipping. 


SWITCH. TO SOLUBLRS 

A growing trend toward soluble cof- 
fee in the U. S. is indicated by the sig- 
nificant increase in its consumption dur- 
ing the past ten years. From six per cent 
(on a cup-for-cup basis) of all coffee | 
sold in 1945, soluble coffee has increased | 
its share to an estimated 30 per cent 


in 1954. | 


WHAT ABOUT SHEETS: i} 
The Army’s “Honest John’’ artillery 
missiles are protected with electric 
blankets prior to firing. The blankets } 
keep the missiles’ explosive charge at | 
proper temperature. 
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How to machine with high 
precision at high speeds 


This lathe is designed to machine the races of 
bearings from 4” to 8” in diameter. And it must 
deliver high precision at speeds and feeds as 
fast as carbide tools can handle. To keep the 
spindle rigid under heavy combination loads, 
it’s mounted on Timken® tapered roller bearings. 


How TIMKEN” bearings maintain 
spindle rigidity 


Because Timken bearings take radial and thrust loads in any 
combination, they hold spindles in rigid alignment, insure 
precision. And full line contact between the rollers and races 
of Timken bearings provides extra load-carrying capacity, 
prevents breakdowns. 


Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For 
help in learning more about bear- 
ings write for the 270-page Gen- 
eral Information Manual on Timken 
bearings. And for information 
about the excellent job opportuni- 
ties at the Timken Company, write 
for a copy of “This Is Timken’. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST ~~ LOADS OR ANY COMBINATION =< 
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TECHNOCRACKS 


Letters to the Editor Dept. 
Dear Ed: 

As Chief E.E. at State Pen I am 
supposed to sit in the electric chair to 
test it. If it doesn’t work I lose my job. 
What should I do? 

Frantic 
* * * 

She was only a janitor’s daughter, 
but she knew how to turn on the heat. 

There’s something feminine about a 
tree. It does a strip tease in fall, goes 
with bare limbs all winter, gets a new 
outfit every spring, and lives off the 
sap all summer. 

“Our Lingerie 
Wear 


Sign in a local shop: 
is the Finest. Smart Women 
Nothing Else.” 


On one occasion an unusually large 
crowd gathered to listen to the long 
list of candidates. As evening approached 
the crowd began drifting away until 
one man remained in the audience. The 
speaker waxed eloquent and when he 
finished, rushed down, shook his hand 
and thanked him for his support. “You 
don’t have to thank me, friend, I’m the 
next speaker on this program.” 

A fellow was trying to start a con- 
versation with the young lady who sat 
next to him at the table. “Do you like 
Kipling?” he asked. 

The young lady giggled and then re- 
plied, “I don’t know. How do you 
kipple?” 

Composing a letter to the president of 
the firm, which he felt he so ably rep- 
resented, the egotistical young salesman 
dictated to a stenographer: 

“T fell that you should know, sir, 
that in order to obtain the above-men- 
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tioned contract, I found it necessary to 
employ every ounce of my_ personal 
charm and magnetism, my diplomacy 
and flawless tact. However, I am now 
pleased to report that my untiring ef- 
forts were crowned with success.” 

Gently the steno asked, ““Crowtation 
marks on that last paragraph?” 

* %* * 

A woman phoned her bank to arrange 
for the disposal of a thousand dollar 
bond. 

“Ts the bond for redemption or con- 
version?” a clerk inquired. 

There was a long pause, then the 
woman asked: “Am I talking to the 
First National Bank or the First Bap- 
tist Church?” 

% * x. 

The thing that keeps a lot of men 
broke isn’t the wolf at the door, but 
the silver fox in the window. 

“How far were you from the scene 
of the crime when the robbery oc- 
curred?” the lawyer asked the witness. 

“Twenty-three feet and seven inches,” 
the witness replied. 

“How do you know so excatly?” the 
surprised lawyer inquired. 

“Why, I thought some darn fool 
would ask me that question, so I meas- 
ured it.” 

The 5th grade was having a geogra- 
phy lesson, and the teacher asked Bobby 
a question about the English Channel. 
“T wouldn’t know about that one,” the 
little boy shook his head doubtfully. 
“We only get one channel on our TV 
set.” 

* * * 

If a lot of other people who haven’t 
been worrying about things in general 
don’t start pretty soon, we’re going to 
quit, too. 


At a dinner in Washington a noted 
man of letters was seated next to the 
young daughter of a naval officer. Her 
vocabulary was rather limited, but the 
turnover was amazing. “I’m awfully 
stucky on this guy Shakespeare,” she con- 
fided. “I think he’s tops. He’s a wonder 
boy don't you think?” 

“Yes,” agreed the scholar solemnly, 
“T do fink he’s interesting ; in fact, 1 
think Shakespeare 1 is just simply too cute 
for anything.” 

* % * 

“Henry, dear,” complained the little 
woman, “I’ve noticed lately that your 
kisses are getting colder.” | 

“Nonsense. darling,” rejoined the’ 
wily Henry. ‘“You’re simply been get-. 
ting your cosmetics on a bit thicker,” 

The Negro woman stated she had | 
four children, and the Florida census 
taker asked for their ages. 

Violet: “Ah don’t zackly remembah, | 
but ah’s got one lap chile, one floor} 
creeper, one porch chile, and one yard | 


youngun.” 


“STOP SINNER! Do you think] 
that a glass of that vile brew will 
quench your thirst?” | 


Two drunks at Sweet Briar blun-) 
dered into a girls’ dorm coming home; 
one night. One lost his head and ran;) 
the other remained calm and collected. | 


And then there was the mechanical: 
engineer who took his nose apart to: 
see what made it run. 

Little Boy—vTeacher, 
the room ? 

Teacher—No, Henry, you stay right: 
here and fill the ink wells. 


may I leaves 


She: My mother told me to say 
“No!” to everything you asked. | 
He: Really? Well, do you mind iff 
I kiss you? 
* * * 

“May I take you home? I like to take 
experienced girls home.” 

“But I’m not experienced.” 

“No, and you're not home yet, 
either.” 

The quiet little freshman coed fro 
the country was on her first colleg 
date, and thrilled beyond words. She 
didn’t want to appear countryfied. She 
had put on her prettiest dress, got a 
sophisticated hair-do, and was all pre- 
pared to talk understandingly about 
music, art, or politics. 

Her hero took her to a movie, and 
then to the favorite college cafe. 

“Two beers,” he told the waiter. 

She, not to be outdone, murmured: 
“The same for me.” 
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